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One of the most problematic issues facing community colleges is developmental
education. In the last decade, more research has been conducted examining
developmental education. The purpose of this study was to evaluate the effectiveness of
developmental math in a rural community college setting. Is developmental math an
effective intervention? This study consisted of first time college students who took the
COMPASS placement exam and scored 18-48. Students who scored 18-33 were placed
in Math 098 (N=241) and received the developmental intervention. Math 098 is a
semester-long course designed to prepare students for college-level math coursework,
and it served as the intervention. Students who scored 34-48 were placed in Math 100
(N=469) and did not receive the developmental intervention. Because this represents a
bandwidth close to a cut-score, these 2 groups are viewed as equivalent (Trochim, 2008).
The initial intent of the study was to implement a regression-discontinuity design, but this
failed to meet two necessary conditions. The researcher then executed an ANOVA, a
series of chi-square goodnes-of-fit procedures, and 2 binary logistic regressions in order
to determine if any significant differences and/or relationship existed between treatment
and control groups. Data were collected for this retrospective, quantitative research study

from the Office of Institutional Effectiveness at the selected site. The selected site
represents a medium-sized, rural community college located in the South. The findings
in this study illustrate that those students who received the develomental intervention
reported a statistically significant higher cummulative college GPAs than those who did
not. The findings also illustrated that a statistically significant difference existed in
regards to grades. Therefore, there was a statistically significant difference in grade
distribution between both groups. When withdrawals and grades were evaluated
together, no statistically significant distribution was observed. Two binary logisitic
regressions were also conducted. No relationships were statistically significant between
groups regarding Math 100 pass/fail rates or Math 100 completion rates. The researcher
concluded that the findings suggest that Math 098 is an effective treatment for student
achievement. The researcher recommended execution of more studies that replicate this
model and examine rural populations.
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INTRODUCTION
Background
Developmental education has always been and will continue to be a core function
of community colleges (Cohen & Brawer, 2014). Virtually all 2-year and most 4-year
institutions provide developmental education (Bailey, Jaggars, & Scott-Clayton, 2013).
Current research and policy literature indicate that an increase in developmental
education enrollment is occuring across the nation, with community colleges
experiencing the most dramatic increases (Kirst, 2007; Martinez & Bain, 2014).
According to Martinez and Bain (2014), “it appears that fewer students are taking
remedial courses in 4-year institutions, while community colleges are experiencing
increases” (p. 3). Therefore, more of the burden to provide developmental education is
increasingly shifting toward community colleges (Attewell, Lavin, Domina, & Levey,
2006). With an increase in the developmental education population expected, community
colleges will play a critical role in serving this population. Although definitions vary,
most researchers identify developmental education as a comprehensive program designed
to prepare students for college-level coursework (Attewell et al., 2006; Kirst, 2007;
Martinez & Bain, 2014). Due to the low percentages of completion rates, the expense to
maintain these programs, and the economic need to develop a highly skilled workforce,
many policymakers and leaders are questioning the value of developmental
1

education. Although this increased scrutiny has led to a movement to devote more
resources to developmental education research, one thing is clear, relative to the scope of
other areas of educational research, there have been limited studies that rigorously
evaluate developmental education (Handel & Williams, 2011; Levin & Calcagno,
2007). Due to the significant challenges that face educators regarding developmental
education, more research into this field of study is being conducted; however, much more
is needed.
According to Bailey, Jeong, and Cho (2010), “addressing the needs of
developmental education students is perhaps the most difficult and most important
problem facing community colleges” (p. 46). To capture the magnitude of the
developmental education crisis, four current conditions will be discussed. These
conditions are: (a) the concerns regarding under preparedness, high enrollment numbers,
high cost, and overall effectiveness (Bailey, 2009; Bailey et al., 2010; Collins 2010;
Fulton, Gianneschi, Blanco, & DiMaria, 2014; Spence, 2009; Sterk, Barrett and Bustillos,
2014); (b) the lack of empirical research that exists (Attewell et al., 2006; Handel &
Williams, 2011; Merisotis & Phipps, 2000; Phipps, 1998); (c) the economic need to
develop a highly skilled workforce (Carr & Kefalas, 2009; Flora, Flora, & Gasteyer,
2016); and (d) the problematic policies regarding college readiness and initial college
placement practices (Bettinger, Boatman, & Long, 2013; Hodara, Jaggers, & Karp, 2012;
Jaggars & Stacey, 2014; Kirst, 2007; Scott-Clayton & Rodriguez, 2012; Scott-Clayton,
2012; Venezia, Bracco, & Nodine, 2010; Venezia, Kirst, & Anthony, 2003).
The first condition policymakers face in terms of developmental education is the
concerns regarding high enrollment numbers, under preparedness, high costs to maintain
2

these programs, and questions of program effectiveness. According to a recent study,
68% of all incoming community college freshmen must enroll in at least one
developmental education course (Scott-Clayton, 2012). Many researchers predict that
this percentage will grow over the next several years (Cohen & Brawer, 2014; Quint,
Jaggars, Byndloss, & Magazinnik, 2013). To further illustrate the significance of this
problem, Spence (2009) estimates that 70% of all high school graduates lack the
academic skills needed to enter credit bearing college courses. Data from the ACT
Corporation suggest that 74% of all students who take the ACT are in need of
remediation in at least one course and 34% of students need remediation in all subjects
(ACT, 2011). Coupled with the fact that these percentages are high and the current trend
that suggest that an increase in this population is expected (Cohen & Brawer, 2014),
raises questions about the lack of preparedness students receive from secondary
education. Because developmental education teaches many academic skills that should
have been mastered in secondary school, many policymakers perceive that taxpayers are
paying twice for the same academic skills. Therefore, many lawmakers question the need
to pay twice for academic preparation of the same skill (Collins, 2008; Merisotis &
Phipps, 2000). The high percentage of students who are currently enrolled in
developmental education and the projected growth of this population, clearly illustrate a
problem of national significance. The fact that such a high percentage of students must
enroll in developmental education also results in a higher cost to taxpayers. It is
estimated that over two million students per year enroll in developmental education
courses (Boylan, 2009). Recent research suggests that the total cost nationwide for all
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developmental education is approximately seven billion dollars annually (Jaggars &
Stacey, 2014; Scott-Clayton, Crosta, & Belfield, 2012).
The need for developmental education programs is well documented. Many
researchers support the idea that developmental education is central to the mission of
community colleges (Cohen & Brawer, 2008; Collins, 2014; Collins, 2010; Perin, 2006;
Phipps, 1998). The societal costs of not providing developmental education are welldocumented and established (Collins, 2010; Phipps, 1998). The need for developmental
education is apparent, but the costs to students, institutions, governments, and taxpayers
are significant. Of those students who place into developmental education courses, only
16% will have completed a gateway course in three years, and, more disturbingly, only
28% will have obtained a certification or diploma within eight years. In other words,
over 70% of students who enroll in a developmental education courses will not complete
a certification within eight years (Quint et al., 2013). These low completion rates have
severe ramifications for the economy and society as a whole. Policymakers are looking
for innovative strategies that will decrease current trends and promote college
completion. Determining the effectiveness of developmental education is difficult to
measure, but one thing is certain, more research should be conducted in order to address
this problem.
The second condition facing policymakers regarding developmental education is
the lack of existing research. Due to the economic ramifications of ineffective
developmental education, policymakers are looking for solutions and best practice
approaches in order to increase its effectiveness (Handel & Williams, 2011). Regarding
how policymakers make decisions without data, Levin and Calcagno (2007) state that:
4

The degree to which remedial courses improve students’ chances of academic
success is almost unknown…it is not possible to evaluate the effectiveness of
remedial courses and practices without a rigorous evaluation design. (p. 4)
Until recently, very few studies have addressed developmental education, which has left
large gaps in the empirical record (Attewell et al., 2006). According to Merisotis and
Phipps (2000), “research about the effectiveness of developmental education programs
has typically been sporadic, underfunded, and inconclusive” (p. 75). Developmental
education is a multifaceted phenomenon with many avenues for researchers to consider.
This lack of empirical evidence clearly substantiates the need to further study
developmental education.
The third condition facing policymakers regarding developmental education is the
economic need to develop a highly skilled workforce nationwide and, specific to this
study, in rural areas. Twenty-five years ago, the United States led the world in high
school and college graduation rates. Today, the U.S. is 20th in high school graduation
rates and 16th in college graduation rates (Mabus, 2012). To stay competitive in the
global market, policy makers must invest in human capital (Edwards, 2007; Leigh &
Blakely, 2013). In light of the globalization of the U.S. economy and the fact that jobs of
the future will likely require some postsecondary credentials, developing a skilled
workforce is paramount. It can be argued that due to the globalization of the new
economy, no other region has been negatively affected more than the rural South (Leigh
& Blakely, 2013). Low-skilled jobs that require little education have moved offshore,
leaving many individuals in rural populations under skilled and out of work (Leigh &
Blakely, 2013). To further complicate this reality is the fact that because the workforce is
5

underprepared due to lack of educational attainment, new industries are reluctant to move
into rural regions (Edwards, 2007; Flora, Flora, & Gasteyer, 2016; Leigh & Blakely,
2013).
According to current educational attainment rates in Alabama, it is projected that
there will be a 7% shortage of skilled workers by 2020 (Georgetown Public Policy
Institute, 2013). As a result, there will be jobs available but no one to fill them. The
resulting evidence demonstrates the importance of developing a highly-skilled workforce,
particularly in rural areas. Developmental education plays a critical role in that process.
Many researchers have supported the reality that educational aspirations are lower in
rural areas than in urban areas (Ali & McWhirter, 2006; Gibbons & Borders, 2010;
Wettersten, et al., 2005). Because it is widely accepted that lower educational aspirations
exist in rural populations, this notion lends substance to the reality that educational
attainment proves to be lower in these regions as well (United States Department of
Agriculture [USDA], 2016). This has serious economic and social ramifications.
The Social Cognitive Career Theory (SCCT) provided the theoretical framework
as it relates to rural areas for this study. SCCT is aimed at explaining three aspects of
career development: (a) how basic academic and career interests develop, (b) how
educational and career choices are made, and (c) how academic and career success is
obtained (Lent, Brown, & Hackett, 2002). The belief that educational aspirations are
lower in rural regions is widely held by many scholars (Ali & McWhirter, 2006; Andres
& Looker, 2001; Beaulieu, Isreal, Wimberly, 2003; Crowley, Meehan, Whittaker, &
Carey, 2002; Gibbs, Kusmin, & Cromartie, 2005; Israel, 2004; Kusmin, 2016; Xu & Lyn,
2006). SCCT suggests that several factors play a role in educational and career
6

aspirations, which provides an explanation to why southern, rural areas maintain lower
percentages of educational attainment rates. This condition has a negative impact on
rural economies.
Developmental education plays a significant role in educational attainment and
thus plays a critical in role in the development of the rural workforce, which is supremely
important in terms of the rural economy. Because of these factors, it is important to
evaluate developmental education in rural areas. Similarly, because very little research
has been conducted on rural populations in terms of developmental education
specifically, this study will fill a gap in the literature by providing more data regarding
this population.
The final condition facing policymakers regarding developmental education is the
problematic policies concerning college readiness and initial college placement
procedures. Because developmental education has gained national support, more
research studies are being conducted in order to generate better informed decisions about
developmental education. As a result of several studies, researchers are beginning to
scrutinize and question the policies and practices pertaining to initial college placement
(Achieve, 2016; Achieving the Dream [ATD], 2016; Attewell et al., 2006; Fulton et al.,
2014; Scott-Clayton, 2012; Scott-Clayton et al., 2012; Venezia et al., 2010).
Two controversial issues regarding developmental education placement policies
will be highlighted. The first issue deals with competency alignment. Until recently,
most states mandated no consistent or standardized set of competencies that uniformly
defined the term college ready. Because no conclusive definition thoroughly explained
what competencies were necessary to be college ready, secondary systems were left to
7

guess what those standards were and, furthermore, what competencies should be taught in
high school. In many cases, it was left up to singular institutions to determine college
readiness. In a national study of higher education developmental education, the National
Center of Education Statistics (NCES) estimated that over 70% of institutions make
developmental education policy decisions at the local level (Parsad, Lewis, & Green,
2003). This has lead to competency inconsistencies across the board (Achieving the
Dream, 2016; Parsad et al., 2003). Not only are competancies unclear from state to state
and region to region, but, more alarmingly, from institution to institution and program to
program (Collins, 2010; Phipps, 1998). It is also important to note that intial placement
procedures vary widely within systems as well (Collins, 2008). In most cases, either the
COMPASS or ACCUPLACER placement test is administered, but how to interpret those
scores are left to the discretion of each individual college (Collins, 2010; Parsad et al.,
2003). This has led to confusion and inconsistent measures for initial college placement
across institutions. Well over half of community college enrollees come to college
underprepared. This could be in part due to the current lack of standardization.
The second issue concerning developmental placement policies deals with
placement testing. Virutally all community colleges require some basic skills testing
(Bettinger et al., 2013). In most community colleges, either the COMPASS or
ACCUPLACER placement test is administered. A score is derived from the placement
exam, which in many cases is the only assessment used, and students are placed in
courses based on those scores (Belfield & Crosta, 2012). Recent studies indicate that the
predictive validity of placement testing alone is low, which suggests that policymakers
should consider a multiple measures approach to college placement (Belfield & Crosta,
8

2012; Scott-Clayton, 2012). Initial placement is critical for student success. Many
college leaders are considering this use of a multiple measures approach to college
placement (Fulton, 2012). The reality that the current state of college readiness and
developmental education is a problem of national significance is substantiated by the high
cost to maintain developmental education programs, the fact that a low percentage of
students actually complete these programs, and the current need for a highly skilled
workforce. Policymakers and educators are becoming increasingly more aware of the
current skills gap that exists and are looking for data-driven solutions. This retrospective,
quantitative study will utilize a regression discontinuity design (RDD), a one-way anlysis
of variance (ANOVA), three chi-square goodness-of-fit procedures, and two binary
logistic regressions in order to evaluate the effectiveness of developmental math in a
southern, rural community college.
Statement of the Problem
The problem addressed by this study is centered around the effectiveness of
developmental math—Math 098–in a southern, rural setting. Is developmental math an
effective intervention in a rural community college?
Purpose of the Study
The purpose of this study was to evaluate the effectiveness of developmental math
in a rural community college setting. This study will consist of first time college students
who take the COMPASS placement exam and score 18-48. Students who score 18-33
will be placed in Math 098 and receive the developmental intervention (Math 098). Math
098 is a semester long course designed to prepare students for college level math
9

coursework and it will serve as the intervention. Students who score 34-48 will be placed
in Math 100 and will not receive the developmental intervention. Because this represents
a bandwidth close to a cut-score, these two groups are viewed as equivalent (Trochim,
1984). According to Baily et al. (2013), “the most simplistic way to estimate the
effectiveness of developmental education is to compare the outcomes of students
provided with developmental education services with those who go directly into college
level courses” (p.19). For this study, two groups will be analyzed. The treatment group
will consist of those students who place in Math 098 and receive the developmental
intervention program. The control group will consist of those students who place in Math
100 and do not receive the intervetion. These two groups will be investigated in order to
determine if any significant differences or relationships exist in terms of student
achievement. Student achievement leads to student success which is important to
community colleges. Greater student success leads to greater economic and social wellbeing. Student success is linked to educational attainment which is a key component in
financial security and workforce development (Edwards, 2007). Education programs that
foster student success hold merit. This study will seek to determine if developmental
math is an effective intervention in a southern rural community college. This study will
analyze five student achievement outcomes: (1) cumulative college grade point average
(GPA), (2) Math 100 grades, (3) Math 100 withdrawal rates, (4) Math 100 pass/fail rates,
and (5) Math 100 completion rates. Cumulative college GPA is a student outcome that
measures student success. It is a common outcome used in many research studies. Math
100 grades will be evaluated. Course grades are a widely accepted outcome that
measures student achievement and success (Moss & Yeaton, 2006). Withdrawal
10

outcomes represent a student achievement measurement that is widely used in many
studies (Lesik, 2008). Withdrawal rates provide information about student success.
Pass/fail rates and completeion rates will be analyzed to evaluate student success between
control and treatment groups. This retrospective, quantitative study will utilize a
regression discontinuity design, a one-way ANOVA, three Chi-square procedures, and
two binary logistic regressions in order to evaluate the effectiveness of developmental
math in a southern, rural community college.
Research Question and Null Hypotheses
The researcher developed the following reasearch question and null hypotheses to
guide the study.
Research question: Is developmental education (Math 098) an effective
intervention as it relates to student achievement in a Southern, rural
community college?
The supporting null hypotheses are listed below.
1.

There is no statistically significant difference in cumulative college GPA
for those students who took Math 098 versus those students who did not
take Math 098.

2.

There is no statistically significant difference in Math 100 grades for those
students who took Math 098 versus those students who did not take Math
098.

3.

There is no statistically significant difference in Math 100 withdrawal
rates for those students who took Math 098 versus those students who did
not take Math 098.
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4.

There is no statistically significant difference in Math 100 outcomes for
those students who took Math 098 versus those students who did not take
Math 098.

5.

There is no statistically significant relationship in Math 100 pass/fail rates
for those students who took Math 098 versus those students who did not
take Math 098.

6.

There is no statistically significant relationship in Math 100 completion
rates for those students who took Math 098 versus those students who did
not take Math 098.
Justification for the Study

Researchers and policymakers have questioned the importance and effectiveness
of developmental education. Policymakers want a high return on taxpayer investments.
Although estimations vary, studies suggest that the cost of developmental education is
approximately seven billion dollars annually (Belfield & Crosta, 2012; Scott-Clayton et
al., 2012). Regardless of the actual cost, it is clear that providing developmental
education is expensive, but is it effective? Many policymakers are alarmed by not only
the large percentage of incoming college students who must enroll in developmental
education, but also by the low percentage of those who obtain degrees. Many argue that
not only is developmental education ineffective, it is too expensive and it double bills the
tax payer (Collins, 2008). The reality is that fewer than half of students who are placed
in a developmental education sequence complete the sequence, and of those who do, only
16% complete a gatekeeper math course within three years (Bailey et al., 2010). More
disturbingly to policymakers and educators, is that over 70% of those students who place
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in developmental education courses never complete a degree or certification (Jaggars &
Stacey, 2014).
Several organizations such as American Diploma Project (ADP), ATD, and
Education Commission of the States (ECS) are providing information regarding
placement practices in attempts to gain the attention of policymakers, researchers, and
educators to embrace data-driven decisions. A recent study conducted by Fulton et al.
(2014) confirms the need for effective placement practices in developmental education as
a significant priority. In recent years, the use of single placement test cut scores as the
only means to determine college readiness has gained much scrutiny.
There is a substaintial amount of evidence that supports the need to study
developmental education. Developmental education plays a critical role in societal and
economic growth, which leads to greater prosperity and social well being nationwide.
There is a large body of research that alludes to the fact that little empirical evidence
exists regarding developmental education (Attewell et al., 2006; Collins, 2008; Handel &
Williams, 2011; Scott-Clayton, 2012). Therefore, research studies that evaluate
developmental education are useful. The economic and societal impact of lower
educational aspirations as they relate to educational attainment and the development of
human capital provides significant justification to evaluate southern, rural populations.
With developmental education playing a critical role in the development of a highly
skilled workforce, data regarding rural populations are critical. This study seeks to
determine whether Math 098 is an effective intervention in a southern, rural community
college.

13

Terms and Definitions
1.

Accumulated credit hours: total number of credit hours earned in a 2-year
period.

2.

College readiness: the ability to place into and successfully complete a
college gateway course, the first college bearing course (Adelman, 2006).

3.

Course grade: represents final grades in MTH 100. It is a measurement
outcome that represents a dependent variable used in determining student
achievement.

4.

Cut-score: a predetermined range within which students must score to be
placed into certain classes; a sorting method typically used for incoming
students to determine placement in math, English, and reading (Bahr,
2007). The bandwidth that will be assessed in this study will range from
18-48, with 34 being the cut-score.

5.

Developmental Education: a comprehensive program designed to prepare
students for college-level coursework (Attewell et al., 2006; Kirst, 2007;
Martinez & Bain, 2014).

6.

Elementary Algebra (MTH 098): the prerequisite developmental education
math course leading to the gateway mathematics course (Math 100). This
will serve as the independent variable. Those who place in Math 098 will
receive the developmental education intervention.

7.

Intermediate College Algebra (MTH 100): entrance is based upon preestablished institutional placement policy. In this study, those students
who score 34-48 on the COMPASS exam will be placed in the control
group. Math 100 represents the gateway course in mathematics. Math
100 grades, withdrawals, pass/fail rates and completion rates will be used
as dependent variables in this study.
14

8.

Gateway course: the entry point course for earning college-bearing credit
(Adelman, 2006). MTH 100 will be the gateway course utilized in this
study.

9.

Cumulative College GPA: the overall grade point average earned by a
student while accumulating credits during a 2-year time frame from initial
college enrollment. It will serve as a dependent variable (Adelman, 2006).

10.

Non-traditional student: students over the age of 24 enrolled in
postsecondary education.

11.

Open admissions: a policy which indicates that anyone can be admitted
but that all students are sorted via some form of placement assessment
(Provasnik & Planty, 2008).

12.

Placement exam: a test designed to help determine academic college
readiness; in this study, the COMPASS placement exam will be used
(ACT, 2011). Those students who score 18-33 on the COMPASS exam
will be placed in Math 098 and receive the developmental intervention,
and those students who score 34-48 on the COMPASS exam will be
placed in Math 100 and will not receive the developmental intervention.

13.

Remediation: a process commonly delivered via targeted instruction
designed to bring a learner’s skills into compliance with preexisting
standards (Phipps, 1998); the term is used synonymously with
developmental education throughout the literature and refers to the noncredit bearing courses a student completes in order to meet standards
necessary to enter gateway courses (Kirst, 2007).

14.

Success: earning a C or higher for both MTH 098 and MTH 100 courses.

15.

Traditional student: students ages 24 and under enrolled in postsecondary
education.
15

Overview of Methods
This retrospective, quantitative study administered a regression discontinuity (RDD)
design. An RDD design is similar to a true experimental design in that there is a control group
and a treatment group. The treatment group will receive the intervention (Math 098). Because
participants were close to the COMPASS cut-score, these groups are considered academically
equivalent (Trochim, 1984). Math 098 can then be evaluated as a developmental intervention.
As a second caveat to this study, a one-way ANOVA, three chi-square goodness-of-fit
procedures, and two binary logistic regressions will be administered. The methodology of this
study evaluated six student achievement outcomes (dependent variables): (a) cumulative
college GPA, (b) Math 100 grades, (c) Math 100 withdrawals, (d) Math 100 outcomes,(e) Math
100 pass/fail rates, and (f) Math 100 course completion rates.
Limitations
The RDD conceptually asserts that if students are assigned to developmental education
based on a cut-off score, and the scores are narrowed to those students who score just above
and just below the line, these students are similar. From an analysis standpoint, the control and
treatment groups are academically equivalent (Calcagno & Long, 2008; Lesik, 2008; Moss &
Yeaton 2006; Trochim, 2008). One limitation of this design is that because students are
randomly selected at or near the cut-scores, those students who fall well below the cut score are
not included. Because developmental education encapsulates a wide range of student ability,
using placement scores of only those students who score close to the threshold may not prove
consistent over the entire developmental education population. Evidence may only be viable to
those students who are at or near the cut-score and may not represent the entire scope of the
developmental education population.
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Another limitation is the fact that a wide range of factors occur that may affect the
outcomes being studied. There are no means of controlling factors impacting grade attainment
such as variance of math skills gained in high school, personal factors, or financial situations.
Maturation of students, particularly non-traditional students, may play a factor in student
achievement as they progress in the academic setting. Students will be served by a variety of
instructors depending on campus and section. Quality of instruction and pedagogical approach
may vary between instructors. Therefore, other variables may affect outcomes. Finally, this
study only uses data from one medium-sized, rural community college located in the Southeast
region of the United States. Therefore, data can only be generalized to areas that meet the
same criteria. For the second part of the study, the one-way ANOVA, the chi-square
procedures, and the binary logistic regressions, no attempt was made to imply a cause/effect
relationship from the findings.
Delimitations
This study will be delimited to Elementary Algebra (Math 098) and Intermediate
Algebra (Math 100) college students enrolled at a medium sized, multi-campus, rural
community college in the southeastern United States. At the study site, Math 098 has the
largest enrollment population among the mathematics courses. In addition, Math 098 is the
prerequisite leading to the gateway mathematics course, Math 100. Math 098 also maintains
the highest percentage of students who earn a D, F, or withdraw. Assessment for the purposes
of placement will be delimited to use of COMPASS test scores. Placement cut-scores will be
delimited to those students who enroll during the fall 2009 through the summer 2013 term at
the selected community college.
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All students who did not complete developmental education (Math 098) will not be
evaluated in this study. Therefore, this study delimited students partitioned into two groups.
The control group consists of those students who scored 34-48 on the COMPASS test and who
enrolled directly into Math 100. The treatment group consists of only those students who
scored 18-33 on the COMPASS exam, passed Math 098, and enrolled in Math 100. Those
students who withdrew (W), withdrew passing (WP), or withdrew failing (WF) are evaluated
as withdrawals. Those students who earned grades of A, B, C, D, or F will be calculated as
completing Math 100. Math 100 outcomes will include both withdrawal and grade categories.
Lastly, a 2-year time parameter was selected to evaluate academic achievement. This time
parameter was executed because it is a common time period used in many research studies
(Belfield & Crosta, 2012; Moss & Yeaton, 2006; Moss, Kelcey, & Showers, 2014). The
results of the study may be generalized to medium-sized, rural community colleges located in
the southeast with similar student population demographics and comparable assessment and
placement procedures.
Organization of the Study
Chapter I includes: (a) the background, (b) the statement of the problem, (c) the
purpose, (d) the Null Hypotheses, (e) the terms and definitions, (f) the methodology overview,
(g) the limitations and delimitations, and (e) the significance of the study. Chapter II provides
a comprehensive review of the literature. Chapter III provides a detailed guide to study
methodology, procedures, and data collection. Chapter IV provides the results and statistical
procedures of the study, and Chapter V provides a conclusions and recommendations based on
the findings.
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LITERATURE REVIEW
The present study is informed by three lines of related literature. These include:
(a) the state of developmental education, (b) the literature on the Social Cognitive Career
Theory (SCCT) as it relates to Southern, rural education aspirations and the economic
ramifications on the rural economy, and (c) college-ready assessment strategies and the
use of a multiple measures approach.
The State of Developmental Education
The first line of literature addresses the current state of developmental education.
In recent years, policymakers have increased their scrutiny of developmental education.
In light of the globalization of the U.S. economy and the fact that jobs of the future will
require some postsecondary credentials, developing a skilled workforce is paramount.
Currently, 68% of all incoming community college students must enroll in at least one
developmental education course (Scott-Clayton, 2012). The reality is that of those who
are referred to developmental education, the majority do not complete the developmental
education sequence much less persist to obtain a diploma or certificate (Quint et al.,
2013). Due to the fact that a high percentage of incoming college freshmen are required
to take developmental education courses and the reality that most students do not earn a
terminal certificate or degree, coupled with the high taxpayer cost to maintain these
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programs, many policymakers are calling for developmental education reform (Attewell
et al., 2006; Collins, 2008; Fulton et al., 2014; Quint et al., 2013; Phipps, 1998).
The terms developmental education and remedial education are used
synonymously throughout the literature, and many scholars and researchers continue to
argue whether or not this type of instruction is effective (Attewell et al, 2006; Bahr, 2013;
Bailey, 2009; Bailey et al., 2013; Boylan, 2009; Crisp & Delgado, 2014; Martinez &
Bain, 2014; Parsad et al., 2003; Roueche & Roueche, 1999; Saxon & Morante, 2014).
According to Bailey (2009), developmental education has been cited as one of the most
difficult issues facing U.S. community colleges. The first line of literature will provide
evidence on four aspects regarding developmental education: (a) the current state of
developmental education and its significance, (b) the current challenges in determining
college readiness, the lack of standardization, and how this relates to secondary school
preparation, (c) developmental education effectiveness, and (d) the call to reform and
suggested strategies to improve developmental education.
Current State and the Significance of Developmental Education
Colleges and universities prefer students who are college-ready at the time of
enrollment. Most students who enter community colleges are not. According to Boylan
(2009), over two million students enroll in developmental education courses every year.
A study conducted by the Alliance for Excellent Education concludes that the total cost
of developmental education during the 2007-08 school year was estimated at 5.6 billion
dollars, with 3.6 billion in direct remedial education costs (Alliance for Excellent
Education, 2011). Another study concludes that approximately seven billion dollars is
spent annually on developmental education (Scott-Clayton et al., 2012). Current research
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and policy literature indicate that an increase in developmental education enrollment
across the nation is occurring, with community colleges experiencing the most dramatic
increases (Martinez & Bain, 2014; Kirst, 2007; Parsad et al., 2003). According to
Martinez and Bain (2014), “it appears that fewer students are taking remedial courses in
four-year institutions, while community colleges are experiencing increases” (p. 3).
Therefore, more of the burden to provide developmental education is increasingly
shifting toward the community colleges (Attewell et al., 2006; Martinez & Bain, 2014).
Nationally, over 95% of public community colleges practice an open admissions
process (Provasnik & Planty, 2008). Open admissions allow access for anyone to apply
to college, compared to most 4-year institutions that maintain selective enrollment
policies. According to Handel and Williams (2011), “with greater access (to college) has
come broader variability in students’ readiness for college-level work” (p. 29). Because
of the open access admission policies of community colleges, initial placement of college
students is essential. In fact, national data indicate that 100% of public 2-year open
enrollment institutions use some form of basic skills and placement techniques upon
admission (Provasnik & Planty, 2008). The purpose of placement testing and other initial
enrollment measures is to determine academic college readiness (Spence, 2009). In
many cases, placement test scores are the only measure used to determine if students are
college-ready (Belfield & Crosta, 2012; Scott-Clayton, 2012). The Center for
Community College Student Engagement (CCCSE) reports that as many as 74% of
students are prescribed at least one developmental education course (CCCSE, 2012).
Many authors and studies illustrate that well over 50% of incoming college students must
take at least one developmental education course (Belfield & Crosta, 2012; Scott21

Clayton, 2012). Cohen and Brawer (2014) predict a growth in the developmental
education population, primarily due to the changing population demographics. They
assert that developmental education will continue to be a core function of community
colleges for years to come (Cohen & Brawer, 2014). While there is no way to gauge with
perfect accuracy how many students actually take developmental education courses, four
factors are certain: (1) it is a significant issue facing community colleges (Bailey, 2009;
Jaggers & Stacy, 2014; Martinez & Bain, 2014), (2) it is costly (Scott Clayton et al.,
2012), (3) it will continue in the foreseable future (Bettinger et al., 2013; Cohen &
Brawer, 2014), and (4) it is an arena that needs to be further studied (Handel & Williams,
2011; Rutschow & Schneider, 2011; Saxon & Morante, 2014).
Policymakers are concerned about the overall effectiveness of developmental
education. States are realizing that developmental education has not always provided
effective preparation for college level coursework and are evaluating developmental
education outcomes much more closely. The reality is that fewer than half of students
who are placed in a developmental education course complete the sequence, and of those
who do complete that sequence, only 16% actually complete a gatekeeper math course
within three years (Bailey et al., 2010). According to Scott-Clayton (2012), 68% of
students who began at community colleges took one or more developmental education
courses in the six years after their initial college entry (Scott-Clayton, 2012). The lack of
predictive validity illustrated by placement exams calls into question the use of these
measures (Belfield & Crosta, 2012). To truly put this in perspective, research indicates
that between 60-80% of all incoming community college students are referred to at least
one remedial course, most commonly in mathematics, and of that percentage, less than
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half of those students will complete the developmental education sequence. More
astonishingly, most of these students who do complete the developmental education
sequence will never graduate (Merrow, 2007; Quint et al., 2013). More recent research
indicates that over 70% of students who place in at least one developmental course will
never graduate (Jaggars & Stacey, 2014).
As a result the implications as are far reaching. There is a wide agreement among
policymakers that well-paying jobs of the future will require postsecondary education.
Developing a highly-skilled workforce is critical for economic and societal growth. By
the year 2020, it is estimated that two-thirds of all American jobs will require some
postsecondary education (Georgetown Public Policy Institute, 2013). Twenty-five years
ago, the United States led the world in high school and college graduation rates. The
U.S. is 20th in high school graduation rates and 16th in college graduation rates (Mabus,
2012). To stay competitive in the global market, policymakers must invest in human
capital (Edwards, 2007; Leigh & Blakely, 2013). In fact, “an educated labor force is a
key predictor of a strong economic base because it enhances productivity which fosters
prosperity” (Edwards, 2007, p. 223). The current state of college readiness is a problem
of national significance. The current skills gap is clearly apparent. Recent data from the
ACT Corporation indicate that only 26% of students are considered college-ready in
English, reading, math, and science; more astonishingly, it revealed that a staggering 34%
of those who took the ACT did not meet college readiness benchmarks for any subject
(ACT, 2011). It is important to note that only 64% of graduating seniors took the ACT
(ACT, 2011). This is significant for administrators because it is reasonable to assume
that community colleges will serve a high percentage of those students who did not take
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the ACT in addition to many non-traditional students. It is clear that developmental
education plays a critical role in social and economic prosperity (Edwards, 2007;
Kusmin, 2016; Leigh & Blakely, 2013). Due to the fact that only a small fraction of
students complete their degrees, policymakers and organizations are driving the national
campaign to reform developmental education and develop more cohesive standards to
determine college readiness (Achieve, 2016; ATD, 2016; CCCSE, 2012; Fulton et al.,
2014).
Current Challenges for Determining College Readiness
There are inherently many challenges facing developmental education. A
common theme throughout the literature is the lack of a consistent definition for college
readiness; equally important is the lack of a definitive description of how college
readiness should be determined. Kirst (2007) defines developmental education as
“coursework that is below college level” (p. 2). According to Attewell et al. (2006),
developmental education is “college preparation” (p. 886). Still another definition states
that “remedial and developmental education will be defined as postsecondary courses
designed to prepare students for college level academics” (Martinez & Bain, 2014, p. 2).
Defining developmental education is complex, but what is arguably more difficult is
determining which incoming freshmen meet the criteria of college-ready or college level:
Most remedial students turn out to be simply those who have the lowest scores on
some sort of normative measurement, standardized tests, school grades, and the
like. But where we draw the line is completely arbitrary: lowest quarter, lowest
fifth, lowest five percent, or what? Nobody knows. Second, the norms that
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define a ‘low’ score are highly variable from one setting to another. (Astin, 1998,
p. 13)
In essence, placing students in developmental education is unstandardized and
arbitrarily based on standards based at the local level. Experts disagree on which
standards should determine college readiness; variations exist from state to state, college
to college, and even program to program (Bailey et al., 2010; Martinez & Bain, 2014).
According to Phipps (1998), “there is ample evidence that the standards for remediation
vary considerably within a set of institutions with similar missions” (p. VI). Consistent
standards are missing for not only academic skill standards, but also for methods by
which students are assessed. A wide variety of measurements and procedures are used to
determine college readiness. Because the term college ready is not uniformly
standardized, along with the fact that colleges use a wide array of placement procedures,
initial college placement practices will remain inconsistent, ambiguous, and problematic.
Standardizing consistent benchmarks for evaluation, communicating those expectations
effectively to secondary schools, and re-evaluating college placement strategies is critical
to the success and improvement of initial college placement (Belfield & Crosta, 2012;
Scott-Clayton, 2012).
To further illustrate the subjectivity of cut-scores as well as the array of
conflicting methods for student evaluation, college placement practices in the states of
Alabama, Maryland, and Virginia will be examined. Not only does the state of Alabama
use multiple placement tests, including COMPASS and ACCUPLACER, it also does not
mandate cut-scores across the system (Alabama Community College System, 2016).
Alabama State Board policy decrees that institutions must establish individual procedures
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and protocols for college readiness. In most cases, math department faculty
collaboratively establish placement cut-scores. As a result, community colleges mandate
different cut-scores across Alabama (Alabama Community College System, 2016).
These cut-scores are used to determine college readiness. Because of the lack of
standardization, one institution may mandate remediation based on a certain score, while
another college within the same state system will determine the identical score as
sufficient for college level coursework, bypassing developmental education altogether. A
study conducted by the Maryland Higher Education Commission (1996) found that
policies, instruments, and standards used by Maryland colleges and universities to
identify remedial students and place them in appropriate courses also vary widely, even
within the community college system. According to Phipps (1998), many states mirror
the placement practices of Maryland and Alabama across the nation. This provides
substance to Astin’s (1998) assertion that college readiness is unclear and arbitrary.
To further substantiate the aforementioned inconsistency, the Virginia
Community College System (VCCS) will be examined. In light of the challenges of
developmental education, in January 2007, VCCS began a series of research studies to
better understand placement policies. A task force was established to assess placement
testing, practices, and use of cut-scores (Collins, 2008). According to Collins (2008), the
VCCS results concluded that, “the colleges’ placement processes and procedures were all
over the board; some institutions required students to take the placement test on campus,
while others allowed students to take the test online” (p. 7). Some institutions in VCCS
allowed for the use of calculators on the math placement tests, some allowed for
retesting, and some allowed for SAT and ACT scores as a multiple measures technique –
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others did not allow for any or all of these (Collins, 2008). This illustration further
supports the reality that determining college readiness lacks standardization and
consistency.
These examples illustrate a wide array of inconsistency. The reality is that a vast
number of discrepancies exist from state to state, region to region, and program to
program (Attewell et al., 2006; Belfield & Crosta, 2012; Collins, 2008). Because many
2-year colleges have autonomy in their placement procedures and because there is a lack
of clarity both statewide and nationwide about what defines college readiness, a great
deal of ambiguity and inconsistency exists in regards to developmental education. This
leads to considerable variability across institutions and education systems concerning the
assessment of students who need remediation (Bahr, 2007; Kirst, 2007; Martinez & Bain,
2014). Because no universal standard prevails in regards to the term college ready and no
standard score or prescription for initial college placement is universally accepted, the
processes of placing students in developmental education courses remains ambiguous,
unclear, and highly debatable (Attewell et al., 2006; Bahr, 2013; Bailey et al., 2010; Crisp
& Delgado, 2014; Gerlaugh, Thompson, Boylan, & Davis, 2007). However, the
ramifications from both a societal and economic perspective are clearly relevant
(Bettinger et al., 2013; Cohen & Brawer, 2014; Kusmin, 2016; Perin, 2006; Phipps,
1998).
A second challenge for developmental education is K-12 alignment. According to
Phipps (1998), “only a systemic design at the state level comprised of a set of interrelated
strategies will succeed (to improve developmental education)” (p. IX). One such strategy
is aligning high school requirements with college content and competency expectations
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(Phipps, 1998). Several authors and programs support the need for K-12 and
postsecondary alignment (Bailey, 2009; Bettinger et al., 2013; Boylan, 2009; Collins,
2008; Handel & Williams, 2011). Because of this inconsistency, communicating
accurate and effective curriculum competencies to secondary schools is challenging. If
institutions do not agree on what determines college readiness, then how do secondary
schools prepare their students? Some researchers point to a disconnect between
secondary and postsecondary institutions (Venezia, et al., 2003). A lack of alignment
between the K-12 and postsecondary education systems compounds the problem,
frequently resulting in confusing messages to students and their parents about what
students should do to enter and succeed in college (Venezia et al., 2010).
The reality is that policymakers are alarmed by the number of students who are
not college ready. Developmental education raises fundamental questions about
accountability, efficiency, effectiveness and academic standards for institutions.
According to Phipps (1998), “perhaps the most troubling is that there is little agreement
regarding what remediation is, who it serves, and what it costs; this lack of clarity of
language hampers the public policy conversation” (p. 2). Due to the developmental
education controversy, several organizations have called for its reform. In support of the
importance of high school alignment, the state of Maryland has instituted the Student
Outcome and Achievement Report (SOAR). The purpose of this report is to enhance the
collaboration between high schools and colleges in order to effectively identify mutual
concerns within the state. SOAR provides feedback to high schools regarding success of
their students in college. Improving the K-12 sector by providing consistent competency
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objectives will in turn produce more students who are college ready and reduce the
magnitude and need for developmental education (Phipps, 1998).
The ADP (Achieve, 2016) is an example of an organization that supports the
importance of alignment. In 1996, Achieve, an independent nonprofit organization,
embarked on a movement to help states raise academic standards and improve learning
outcomes. Achieve is one of the leading educational movements to ensure that college
and career readiness are recognized as a national priority. In 2001, Achieve created the
ADP, which is designed to align high school and postsecondary assessment and
curriculum. In order to ensure students are college and career ready, ADP established a
K-20 data system. To accomplish this, Achieve partnered with the National Governors
Association and the Council of Chief School Officers to develop the Common Core State
Standards (CCSS). The purpose of CCSS is to develop a common definition of the term
college ready. With more states adopting these standards, CCSS will aid state systems in
standardizing competencies, which will lead to more effective communication of those
competencies and ultimately reduce the need for developmental education (Achieve,
2016).
Developmental Education Effectiveness
Many researchers have questioned the importance and effectiveness of
developmental education. Although estimations vary, many studies suggest that the cost
of developmental education exceeds five billion dollars annually (Alliance for Excellent
Education, 2011; Collins, 2008; Scott-Clayton et al., 2012). Policymakers are alarmed by
the high percentage of students who are not college ready and are perplexed by
developmental education programs’ lack of success, which further illustrate a perceived
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limited return on their investment. Given the low success rates, high costs, and economic
workforce development concerns, developmental education programs are under fire.
Many argue that not only is developmental education ineffective, it is too expensive and
it double bills the taxpayer (Collins, 2008; Merisotis & Phipps, 2000). Some argue that
the skills being taught in developmental education are skills that should have been taught
in high school. Thus these questions remain: (1) are high schools not adequately
preparing students, (2) are taxpayers paying for academic skills twice, and (3) why are so
many students who graduate high school underprepared? Considering the arbitrary
nature of developmental education already presented and the prevalence that currently
exists, these questions become much more complex to solve. These concerns have
sparked a national debate over the effectiveness of developmental education. For the
purpose of this review, three aspects of developmental education effectiveness were
addressed: (a) the lack of research, (b) the functional importance of developmental
education, and (c) the need for progressive change.
Given the reality that more attention is being paid to the developmental education
problem, there is currently a limited amount of research available to measure the causal
influence of developmental education (Bailey, 2009). In 2007, the College Board’s
Community College Advisory Panel requested a report to disseminate the best practices
of developmental education previously established through rigorous and independent
evaluation (Handel & Williams, 2011). This report never materialized, and, according to
Handel and Williams (2011), “the problem was not the dedicated faculty and staff
working in the field, but the absence of sustained and carefully calibrated research
independently assessing the effectiveness of remedial education practices” (p. 29).
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Others note a significant shortage of research on developmental education, citing the lack
of data and the use of questionable research methodologies (Bailey, 2009; Collins, 2010;
Grubb, 2001; Levin & Calcagno, 2007; Perin, 2006). According to Levin and Calcagno
(2007), “the ongoing debate about remediation lacks a useful knowledge-base about the
effectiveness of different approaches to remediation that could inform policymakers,
educators, scholars, and students” (p. 2). Researchers point to the absence of quantitative
research studies linking specific interventions to improvements in outcomes for students
who test into developmental education (Collins, 2010). The reality is that evidence in
terms of best practice approaches in developmental education is sparse. There are several
dimensions of developmental education, most of which are misunderstood; investgating
them requires several different methods (Grubb, 2001). Since Grubb’s report, several
studies have been aimed at evaluating developmental education. In a 2010 review of the
literature by the Manpower Demonstration Research Corporation, researchers found 10
studies that were considered to be rigorous (Handel & Williams, 2011). More studies are
being conducted in order to provide useful information about practices and techniques;
however, developmental education is a vast, multifaceted construct, and the reality is that
more research must be conducted and evalutated. Without effective, informative data,
policymakers will not be able to generate effective policy change. The bottom line is that
higher education must continue to commit resources to studying developmental
education. The continuous pursuit to identify best practices will result in improvements
in developmental education.
Researchers are divided on whether or not developmental education helps
underprepared students enter and succeed in college (Collins, 2010). Due to the
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perception that developmental education is unsuccessful and that the costs are substantial,
many states and college systems are restricting developmental education coursework to
2-year institutions, and others have placed limitations on developmental education
altogether (Noble & Sawyer, 2013). Twenty-two states have limited or restricted
developmental education (Parker, 2007). Contrary to the renewed interest regarding
developmental education, remediation has always been a part of higher education dating
back to the colonial days (Attewell et al., 2006). The need for developmental education
programs is well-documented (Collins, 2008; Phipps, 1998; Scott-Clayton et al., 2012;
Spence, 2009). Many researchers support that remedial education is central to the
mission of community colleges (Cohen & Brawer, 2014; Perin, 2006; Phipps, 1998). The
societal costs of not providing developmental education are well documented and
established (Collins, 2008; Phipps, 1998). Phipps (1998) identifies the success of
developmental education, asserts that it is a core function of higher education, and argues
that failure to attend to students’ developmental needs will result in negative social and
economic impacts. Collins (2008) further asserts:
Remedial education at the college level is a more cost-effective investment when
compared to the alternatives. The alternatives can range from unemployment and
low-wage jobs to welfare participation and incarceration, or any number of other
options in between that are far more expensive for society. The modest financial
costs combined with the high payoff associated with collegiate success make the
investment readily apparent. (p. VIII)
Several studies provide evidence that developmental education is effective (Attewell et
al., 2006; Collins, 2008; Goudas & Boylan, 2012; Noble & Sawyer, 2013). One thing is
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clear: developmental education remains a core function and a critical aspect of higher
education. Research should continue to be conducted.
The intent of this discussion is not to provide evidence in support of the
termination of or restrictions on developmental education. The preceeding evidence
clearly supports the need for developmental education; however, other researchers and
studies conversely have challenged its effectiveness. It is important to note that the
focus of this discussion is on the effectiveness of developmental education in terms of
potential improvement and the need for progressive change. According to the National
Education Longitutinal Data Survey of 1988 (NELS), fewer than 28% of students who
took at least one developmental education course completed a degree within eight years
of enrollment (Jaggars & Stacey, 2014). According to Collins (2010), “given that the
vast majority of the evidence suggesting developmental education’s effectiveness is
descriptive, and as a result situated at the bottom of the hierarchy, it is easy to see one of
the primary reasons why opposing claims exist on the effectiveness of developmental
education” (p. 3). Similarly, according to Bailey et al. (2013), “the most simplistic way
to estimate the effectiveness of education is to compare the outcomes of students
provided with developmental education services with those who go directly into college
level courses” (p. 19). Researchers are divided on whether or not developmental
education is effective. This study will add to this area of research. Enrollment numbers
for developmental education vary from region to region and state to state, but most
research suggests that in community colleges, enrollment numbers are well over 60%.
According to Scott-Clayton (2012), 68% of students are enrolled in developmental
education. This high percentage, coupled with the current findings that only 28% of
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those who enroll in developmental education complete degrees or certifications, clearly
justifies that this is an issue of national significance. More research studies that target
develomental education should be administered. This clearly substantiates the need for
developmental education reform and the justification for this study.
The Call to Reform and Suggested Strategies
Over the last decade, issues facing developmental education have gained
momentum. College leaders, policymakers, and organizations are paying more attention
to address the college readiness issue. The U.S. Department of Education as well as
several non-partisan, nonprofit organizations have emerged and are supporting campaigns
that target college readiness issues. These entities have been significant in increasing
awareness regarding developmental education, providing data for more informed policy
decisions, and promoting progressive change in developmental education. Three
organizations leading the way are Achieve, ATD, and ECS. Achieve is an independent,
non-partisan, nonprofit organization that is dedicated to working with states to raise
academic standards and graduation rates. Achieve created the ADP and influenced the
CCSS initiative, whose goal is to ensure that all students who graduate high school are
college ready. The primary purpose of CCSS is to develop a common definition of the
term college ready. Initially, only a few states participated, but it has grown to include 35
states (Achieve, 2016). With more states adopting CCSS, it may aid in the states’
standardizing competencies, which may lead to more effective communication of those
competencies. In turn, this may produce more high school graduates who are college
ready and may ultimately reduce the need of developmental education. A second
organization dedicated to student success is ATD. ATD is a non-governmental reform
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movement made up of higher education institutions, state policy teams, investors, and
partners. Created in 2004 by the Lumina Foundation, ATD leads one of the most
comprehensive non-governmental reform movements in higher education history. ATD’s
mission is to generate evidence-based institutional improvement in order to lead
community colleges to achieve sustainable institutional transformation, which will lead to
improved outcomes for all students (ATD, 2016). Lastly, ECS is a nationwide nonpartisan, interstate entity devoted to education. Although ECS maintains several
purposes, one is to conduct research and provide expert counsel on a full spectrum of
education policy issues (ECS, 2016). These organizations are taking the initiative and
leading the charge to gather substantial evidence, share information, encourage
innovation, and promote progressive change in developmental education.
As a result of the efforts of these organizations and other education leaders, more
evidence has been compiled, and though more studies and data must be conducted, it is a
movement in a positive direction for developmental education (Fulton et al., 2014).
Because of the surge in awareness, commitment, and collection of data, several strategies
for developmental education programs have emerged (ATD, 2016; Fulton et al., 2014).
Several recommendations have gained momentum. The first recommendation is for
states to implement CCSS (Fulton, 2012). This will aid in connecting K-12 and higher
education systems. This should be a collaborative process between higher education
personnel and stakeholders in K-12. As a result of this process, standards in English,
mathematics, cognitive strategies, and basic skills should be defined. These definitions
will create a more cohesive language and lead to greater K-12 and higher education
connectivity and alignment (Fulton et al., 2014). An increase in dual enrollment courses
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should also be considered. In a recent study, California students who participated in dual
enrollment as part of their high school career illustrated a greater likelihood to graduate
high school, enroll in college, and persist in college; furthermore, it confirms that these
students accumulated more college credits and were less likely to need remediation
(Hughes, Rodriguez, Edwards, & Belfield, 2012).
Another recommendation gaining momentum involves developmental education
course delivery strategies. The first model involves co-requisite instruction strategies.
These models allow for students to enroll in college-level courses while receiving
additional academic support to address skill deficiencies. Students who enroll in corequisite courses earn college credit and at the same time satisfy remediation
requirements (Fulton et al., 2014). A recent study suggests that current developmental
education models serve as deterrents and discourage students from taking course bearing
credits, with the most pronounced effects among those students who are very near college
ready benchmarks (Scott-Clayton & Rodriguez, 2012). Although very few studies have
evaluated the effectiveness of co-requisite models, initial results suggest positive
outcomes. One recent study indicates that 74.5% of participating students successfully
completed English 101 versus 36.5% who did not participate in the co-requisite course.
This study also suggests that students who participated in the study were more likely to
complete both English 101 and English 102, persist into the next year, and complete more
college courses compared to those who did not participate in the co-requisite model
(Choo, Kopko, Jenkins, & Jaggars, 2012). Another delivery strategy gaining support is
acceleration or compressed course models. One challenge facing developmental
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education is that it takes more time to move to completion due to the added number of
hours that developmental education students must take.
One progressive approach is to fast track developmental education courses.
Traditional courses utilize sixteen-week formats, whereas acceleration options may
include shorter time frames in order to complete sequences more quickly. A study
conducted by Sheldon and Durdella (2010) found that compressed courses lead to
improved outcomes across all departments, with the highest represented success rates
occurring in English. Students were more likely to complete compressed courses when
compared to those in regular sixteen-week course models (Sheldon & Durdella, 2010).
One meta-analytical research study suggests that compressed courses result in increased
course pass rates, higher grades, and improvements in student persistence (Rutschow &
Schneider, 2011). These authors are clear to identify that “these approaches show trends
in relatively strong increases in student achievement, but only mainstreaming has been
tested with a relatively rigorous design” (Rutschow & Schneider, 2011, p. 33). In other
words, though initial success is positive, more extensive research should be conducted on
acceleration models.
A third recommendation gaining support deals with initial college placement
strategies. Two progressive developmental education strategies will be highlighted. The
first approach is to prepare students for placement testing prior to testing. Techniques
that improve student awareness and test taking outcomes prior to placement testing
should be implemented. Given the significance of placement tests, institutions should
consider policies that provide students with retesting opportunities (Fulton et al., 2014).
In many cases, students do not prepare for placement testing and are unaware of the high
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stakes implications of the results. According to Venezia et al. (2010), “we heard how
surprised and frustrated students felt to have seen years slip away after they realized how
rigorous community college was, and we heard them describe the disconnect between the
community college assessment and placement process and their own high school
experience” (p. 24). Several other studies have chronicled the lack of awareness and
preparedness students have for these placement exams (Belfield & Crosta, 2012; Fulton
et al., 2014; Scott-Clayton, 2012; Venezia et al., 2010). Practices that should be
considered along this strategy are: (a) require information to be disseminated and students
to complete disclosure statements, (b) maintain onsite test preparation resources for
students and make sure those resources are highlighted, (c) create refresher courses, (d)
allow for placement testing in high school, (e) and allow for retesting options until
college enrollment (Achieve, 2016; ATD, 2016; Collins, 2008; Fulton et al., 2014).
A second strategy involving placement testing is the use of a multiple measures
approach in determining college readiness. One hundred percent of community colleges
use some type of basic skills assesment (Provasnik & Planty, 2008). In order for
institutions to accurately assign students to appropriate courses, students should be
evaluated. Placement tests are designed for that purpose. The reality is that these
placement tests alone do not yield strong predictions of student performance in college
(Belfield & Crosta, 2012; Scott-Clayton, 2012). One policy recommendation should be
to de-emphasize the use of a single cut score to determine college readiness (Collins,
2008; Fulton et al., 2014). Many institutions use a single cut score to determine
placement (Belfield & Crosta, 2012; Fulton, 2012; Scott-Clayton, 2012). The present
study will provide more evidence in regard to placement testing and informed policy
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decisions regarding this strategy, in particular, as it relates to southern, rural community
colleges. There are few studies that evaluate rural populations. This study will provide
evidence in terms of the effectiveness of developmental education in math in an
understudied population.
Social Cognitive Career Theory and the Rural Economy
Multiple factors influence education aspirations, and studies suggest that college
success or failure extends well beyond a student’s academic ability in a particular subject
(Ali & McWhirter, 2006; Gibbs, Kusmin, & Cromartie, 2005; Lent & Brown, 1996;
Wettersten, et al., 2005; Xu & Lyn, 2006). Placement testing is one method to measure
academic ability. Many authors support the premise that prior academic achievement is a
strong predictor of student success in college. However, other factors exist that influence
college success as well. Several studies have been conducted to evaluate postsecondary
education aspirations, many of which verify that other components such as experiences,
intrinsic motivation, peer involvement, parent involvement, expectations, and interests
influence a student’s decisions (Ali & McWhirter, 2006; Andres & Looker, 2001;
Arnold, Newman, Gaddy, & Dean, 2005; Eider, 1963; Lapan, Hinkelman, Adams, &
Turner, 1999; Lent & Brown, 1996; Rowan-Kenyon, Perna, & Swan, 2011; Xu & Lyn,
2006).
SCCT will provide the theoretical framework for this study. Researchers have
long held the belief that education aspirations in rural areas are lower than those in urban
regions (Beaulieu, Isreal, Wimberly, 2003; Kusmin, 2016; Provasnik et al., 2007; Xu &
Lyn, 2006). This perspective and the fact that rural areas in the South illustrate higher
poverty rates and lower educational attainment substantiate the reality that rural
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economies lag behind. SCCT will be referenced to provide some explanation of
educational aspirations in the rural South. To date, very few studies regarding
developmental education in rural community colleges have been conducted. This study
will contribute to the literature by providing more evidence regarding college enrollment,
placement, and persistence in rural populations. In this line of literature, three
components will be addressed: (a) SCCT as it relates to educational aspirations in rural
populations, (b) the current challenges facing rural populations, and (c) the importance of
community colleges to future economic sustainability in rural regions.
SCCT and its Relationship to Education Aspirations in Rural Populations
SCCT was developed from Bandura’s (1986) Social Cognitive Theory. From this
theoretical framework, SCCT emerged. SCCT was developed to explain the processes of
how academic and career choices develop, how interests intertwine with other variables
to promote career choices, and how people attain varying levels of persistence and
performance in their education and career (Lent & Brown, 1996). Career choice is
influenced by the beliefs an individual develops through four primary sources: (a)
personal performance accomplishments, (b) vicarious learning, (c) social persuasion, and
(d) self-regulatory processes (Lent et al., 2002). SCCT attempts to address issues of
culture, gender, genetic endowment, and social contexts that may interact with career
choices (Lent et al., 2002). SCCT contends that interests, goals, and performance
attainment are facilitated through self-efficacy (beliefs about specific personal abilities)
and outcome expectations (beliefs about positive and negative content-specific outcomes)
(Lent et al., 2002). According to Wettersten et al. (2005), “Self-efficacy and outcome
expectations are facilitated through vicarious learning, predisposing factors, and such
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contextual factors as barriers and social support” (p. 654). In accordance with many
studies, SCCT provides support in understanding post-secondary aspirations and
expectations of rural youth (Ali & McWhirter, 2006; Ali & Menke, 2014; Gibbons &
Borders, 2010; Wettersten, et al., 2005). The reality is that students from rural areas have
historically had lower college enrollment and persistence rates than students from
nonrural areas nationwide (Beaulieu et al., 2003; Kusmin, 2016; Provasnik et al., 2007).
Results from this study will provide data about the effectiveness of developmental
education in mathematics in a rural community college located in the South.
In order to evaluate this population, it is important to define the term rural
community college. “Rural” is a complex term, and several definitions have been used in
attempts to adequately define it. According to the USDA, in order to produce the current
definition, nine alternative rural definitions were used based on social and economic
factors that highlight differences between urban and rural (USDA, 2016). Although
many variations of the term “rural” exist, the Census Bureau defines rural as “all
population, housing, and territory not included within an urban area” (Ratcliffe, Burd,
Holder, & Fields, 2016, p. 2). The 2010 Carnegie Classification of associate colleges
breaks rural community colleges into three groups: (a) rural-serving small colleges
which enroll less than 2,500 students, (b) rural-serving medium colleges that serve 2,5007,500 students, and (c) rural-serving large colleges serving 7,500 or more students (Rural
Community College Alliance, 2016).
This study focused on a single rural-serving, medium college located in the state
of Alabama. According to a report analyzed by Herzog and Pittman (1995), “for more
than 85% of rural students nationwide, a college education culminating in a professional
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career remains out of reach” (p. 10). Although rural educational attainment has improved
over time in rural areas, it has not kept up with urban areas in educational attainment
(U.S. Census Bureau, 2014; USDA, 2016; U.S. Department of Labor, 2015). Rural areas
with low levels of educational attainment experience higher poverty rates, higher child
poverty rates, and higher unemployment rates (Center for American Progress, 2016;
USDA, 2016). In concert with those statistics, Ali and McWhirter (2006) found that
students who report that their postsecondary aspirations are to obtain full-time
employment also hold the lowest socioeconomic status. Their study suggests:
Students from lower SES backgrounds in this study may receive little direction
toward postsecondary education and information about financial aid. Lack of
information, guidance, and financial resources may serve as significant barriers
affecting students’ self-efficacy for pursuing college education let alone an
advanced professional degree. (Ali & McWhirter, 2006, p. 102)
Southern, rural areas illustrate higher poverty rates and lower educational attainment rates
when compared to their urban counterparts (Center for American Progress, 2016). Selfefficacy for rural students may internalize the need to find employment due to financial
strain, cultural norms, and attitudes about education from previous decades (Ali &
McWhirter, 2006). If the pervasive parental outcome expectation is to find employment
as well, then this reality would lend connectivity to SCCT in that self-efficacy and
outcome expectations are woven together to reinforce this sentiment about education.
In a study conducted by Crowley et al. (2002), where over 3,500 seventh graders
from rural and non-rural areas in West Virginia were surveyed, found that families of
non-rural students have a greater propensity toward and history of postsecondary
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education. It also found that non-rural students seem more confident in their academic
abilities than do rural students (Crowley et al., 2002). In addition, this study also
suggests that “it would seem that non-rural students feel more connected with and
supported by the school environment and that there are more role models to emulate
within the school setting” (p. 21).
One concept of SCCT is vicarious learning, which is a type of observational
learning through modeling (Bandura, 1986; Lent et al., 2002). The fact that non-rural
students have access to more role models suggests that their rural counterparts do not
have the same opportunities (Crowley et al., 2002). Along the same line of thought, one
of the major issues facing community colleges in remote and rural areas is that rural
community colleges receive less funding than their urban counterparts. Another study
found that younger, lesser-educated faculty and administrators who earn lower salaries
and benefits than their metropolitan equivalents are staffing rural schools. This might
suggest that due to the limitations of funding and the lack of highly-qualified personnel,
rural schools have fewer and less qualified role models in education settings for students
to emulate. A large body of research supports the reality that rural youth lag behind nonrural youth in regards to postsecondary education (Andres & Looker, 2001; Arnold et al.,
2005; Israel, 2004; Lapan et al., 1999; Xu & Lyn, 2006).
Southern, rural populations maintain lower educational attainment rates. This has
serious economic and social ramifications. Over 40% of the state of Alabama is
considered by the Census Bureau to be rural (Iowa State University, 2016). A large
percentage of the South is rural. Because this study’s population is located in Alabama, a
discussion on political challenges as they relate to policy change will be discussed. This
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study will also provide some variables that will offer more substance to SCCT in rural
environments. It is important to note that education reform is a key factor in rural growth
(Edwards, 2007). Education reform extends to the current conditions facing
developmental education.
Two multifaceted barriers will be discussed in order to highlight the challenges
regarding educational policy reform in rural areas in the South. The first barrier deals
with cultural norms, political dynamics, and the innate resistance to change. The second
barrier deals with the current poverty realities of rural areas. Although there are several
aspects to consider supporting the premise that rural government is slow and resistant to
change, in order to fully illustrate the complexity of this first barrier, the focus of this
discussion will be based on three current conditions: (a) local government and its relation
to power, (b) the homogeneity of rural relationships, and (c) the difference between rural
and urban attitudes toward change.
The first argument deals with the evolution of rural economies and local
government in relation to power. The study of Middletown X suggests that economies
and the concentration of power are found in the hands of a few (Lynd & Lynd, 1937;
Stoneall, 1983). This condition was found in many southern rural areas. Those who held
the resources also held the power. Because of this reality, a patron-client relationship
develops. According to Wood (1958), the patron-client relationship hinges on three
premises: (a) a relationship develops between two parties unequal in status and influence,
(b) the maintenance of the relationship is one of exchange and is thus dependent on
reciprocity of the exchange of goods and services, and (c) the patron-client relationship
which relies heavily on face to face contact between two parties (Stoneall, 1983; Wood,
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1958). The existence of these components in the evolution of the rural South is apparent.
There is a distinct advantage for those who hold resources; a symbiotic relationship
begins between patrons and clients. Local government invites the direct, face-to-face
access of its constituents. Because of this dynamic, the formation of local rural
governments has evolved based on influences of those who hold the resources (Stoneall,
1983; Wood, 1958). Small, rural governments are highly influenced by those with
resources, and those who are voted in office protect their stakeholders. Stakeholders will
make decisions in order to protect their investments. The purpose, then, of local
government is to protect stakeholder interests as opposed to the concepts of efficiency,
effectiveness, and equality. This reality can be counter-productive for rural policy
development. This provides connection to SCCT in that those who hold resources also
hold influence. In many cases, education may not have been perceived as a high priority
by those who held influence, especially as it relates to resource allocation. Due to the
limited amount of resources apparent in rural areas, stakeholder expectations regarding
the importance of education in rural communities may have diminished its significance.
According to SCCT, social persuasion is a factor in determining career choices.
According to Carr and Keffalas (2009), of those who did not aspire to leave rural regions,
many expected to finish high school and move directly into a manufacturing plant or
some type of low-skilled, local job. The evolution of this process has led some rural
areas to the verge of extinction (Carr & Kefalas, 2009; Edwards, 2007; Leigh & Blakely,
2013).
The second current condition deals with rural relationships. Rural communities
recognize the role of community attachment in strengthening the bonds of friendship and
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kinship in the rural community (Kasarda & Janowitz, 1974). Redfield (2010) concludes
that small communities possess homogeneity, a condition in which activities and states of
mind are much alike. Each generation carries forward conditions of homogeneity from
the proceeding one, and thus, change occurs slowly. Local officials and policies are
embedded in these cultural norms and conditions (Redfield, 2010). SCCT is linked to
this concept in two ways. The first linkage is vicarious learning, which is done by way of
role model emulation. If both parents did not further their education and both worked in
a local manufacturing plant, then the child may not pursue an educational path because
his role models did not follow that path. A second linkage to SCCT is due to the concept
of social persuasion. Considering the conditions of homogeneity and its relationship to
social persuasion, the perceived career expectations for students in rural areas are
influenced by those who hold resources, which in turn may foster the low sentiment
regarding education.
The third current condition facing rural educational reform is the reality that
change in rural areas is slow because of attitudes. The simple fact is that larger
communities change at faster rates when compared to small communities. Several
authors have noted the difference in innovation acceptance across large and small
communities (Dahl & Tufte, 1973; Fisher, 1978; Johnson, 2006). Research has indicated
that these differences persist because they are a part of a continuous pattern. Cities are
breeding and furthering innovations (Stoneall, 1983). A more diverse culture is also
found in larger communities. This may provide one explanation to why education
aspirations are lower in rural areas than in urban areas. Because education is the key to
innovation, and urban centers must be innovative for survival, then change is an
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expectation embedded in urban cultural attitudes. Change in rural areas occur at a much
slower pace, and therefore create cultural norms that foster resistance to change (Fisher,
1978). This concept lends credibility to SCCT in that as a result of non-cognitive factors,
the attitudes and expectations in regards to educational aspirations have evolved
differently but have nonetheless shaped both population attitudes and current conditions.
The second barrier to rural policy reform is the existence of high poverty rates and
the extensive, problematic issues that result. Alabama’s graduation rates rank 47th
nationally, falling even further behind global competitors (Alabama Training Institute,
2010). To stay competitive in the global market, Alabama policymakers must invest in
human capital. In fact, “an educated labor force is a key predictor of a strong economic
base because it enhances productivity which fosters prosperity” (Edwards, 2007, p. 223).
In the state of Alabama, 64% of the population has less than a 2-year degree. Although
21% of the population has taken some college courses, they have not completed the
requirements for a 2-year degree or certification program (Alabama Training Institute,
2010). According to the current educational attainment rates in Alabama, it is projected
that there will be a 7% shortage of skilled workers by 2020 (Georgetown Public Policy
Institute, 2013). As a result, there will be jobs available but no one to fill them. Only
22% of Alabamians have obtained a Bachelor’s degree or higher, which is 8% below the
national average (Georgetown Public Policy Institute, 2013; U.S. Census Bureau, 2014).
It is projected nationally that by the year 2025, 34% of all jobs will require a Bachelor’s
degree or higher (Georgetown Public Policy Institute, 2013). Alabama is 12% behind
that projected number. Alabama’s poverty rate is over 4% greater than the national
average, which hovers close to 20% (U.S. Census Bureau, 2014). The cyclical nature of
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poverty creates many challenges for policymakers. Developmental education plays a
critical role in the development of human capital, yet a vast majority of students who
enter developmental education never progress to degree completion (Jaggars & Stacey,
2014). This clearly presents obstacles to overcome in rural community colleges and rural
regions. Policymakers must invest in human capital development, and the only consistent
method by which development occurs is through education (Edwards, 2007).
Economic Ramifications on the Rural Economy
It is clear that rural areas face many challenges (Carr & Kefalas, 2009). Most
regions in the rural South rank high in poverty and low in education (Center for
American Progress, 2016; Flora et al., 2016). Because of the underprepared workforce,
industry simply will not locate to these regions (Edwards, 2007; Leigh & Blakely, 2013).
With scarce resources to make much needed improvement in rural areas, policymakers
face many challenges in prioritizing issues related to rural reform. Coupled with the
current demographics in terms of poverty with the internal political dynamics in local,
rural policy development, one can easily recognize the complexity in making progressive
changes to education policy (Center for American Progress, 2016; Edwards, 2007; Leigh
& Blakely, 2013; Morgan, 2011). Policy reform is a slow, arduous process, but work
should continue to generate growth in rural areas (Flora et al., 2016). Lawmakers should
feel a sense of urgency to invest in education in rural areas; if not, more rural areas will
continue to struggle and some may disappear (Carr & Kefalas, 2009). Developmental
education plays a significant role in the economic growth of rural areas. Considering the
current state of rural areas, more research should be conducted to evaluate the
relationship between developmental education and this population (Israel, 2004).
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In 1900, two-thirds of all American jobs were either in agriculture or
manufacturing, and the great majority of those jobs were low-skilled. As of 2000, only
38% of the workforce is employed in occupations requiring low-level academic and
technical skill (Gibbs et al., 2005). Late in the twentieth century, national policy changes
such as the adoption of NAFTA allowed for the economy to globalize. According to
Leigh and Blakely (2013), the new economy is global, entrepreneurial, and knowledgebased. Rural areas whose economies were based primarily on agriculture and
manufacturing have deteriorated. Manufacturing plants have moved offshore, leaving
many rural residents underprepared and unemployed. Alabama ranks 4th in poverty and
45th in educational attainment (U. S. Census Bureau, 2014). Southern states make up
seven of the top ten in highest poverty rates among the states (U.S. Census Bureau,
2014). The average rural population rate in those seven Southern states is nearly 40%
(Iowa State University, 2016). Rural areas are clearly affected from the shift in the
economy. Developing human capital is a primary concern for southern states (Rural
Community College Alliance, 2016). Rural areas are lacking to produce a qualified
workforce and must focus on education investment (Israel, 2004). It is evident that
human capital is important to the economy, and fostering mandates that promote
workforce development is paramount. Increased educational attainment is associated
with higher per capita income growth, which in turn will enhance enterpreneurial activity
and labor productivity (Johnson, 2006; USDA, 2016). To promote new growth and
sustainability, an educated workforce must be present (Flora et al., 2016). Rural
economists agree that in order to develop a qualified workforce, state and federal
policymakers must invest in rural education. According to Provasnik et al. (2007), rural
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public schools receive a smaller perentage of their revenues from federal sources, and
public school teachers in rural areas earn less than their urban peers. There is clear
evidence that in many rural areas, a deficency in the workforce exists. The solution is
educational attainment. One of the barriers for educational attainment is developmental
education. Research studies that focus on the effectiveness of and improvements in
developmental education are clearly important.
This line of literature provides a theoretical framework that supports multiple
variables in the context of self-efficacy and outcome expectations for differences in rural
and non-rural populations as it relates to educational aspirations. SCCT encompasses
career outcome expectations, social support, and perceptions of educational barriers as
well as academic self-efficacy and perceptions of parents’ pro-educational behaviors
(Kenny et al., 2003; Wettersten, et al., 2005). SCCT provides some level of explanation
to why rural educational aspirations are lower than those in urban settings. Coupled with
the reality that by the year 2020, two-thirds of American jobs will require some level of
postsecondary education, rural populations will most certainly be affected (Georgetown
Public Policy Institute, 2013). Given the evidence regarding educational aspirations and
potential economic repercussions, identifying issues that relate to educational attainment
within rural populations is critical (Edwards, 2007; Israel, 2004; Leigh & Blakely, 2013).
Failure to evaluate and measure these issues in rural areas, specifically, will have
negative ramifications for society as a whole. Developmental education is critical to
growth in rural areas and more research should be conducted to better understand issues
regarding this population. This study will provide pertinent data about developmental
education and rural populations.
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College Readiness Assessments and a Multiple Measures Approach
Every year students enroll in community college with the vision to complete their
postsecondary education. Before taking their first course, students are required to take
some form of assessment test. In many cases, students are not aware of the magnitude of
these placement tests and are unprepared to take them (Fulton, 2012). With modules
taking 20-30 minutes to complete, students complete these assessments rather quickly but
are unaware of its significance until well after enrollment. A score is derived from the
placement exam, and students are placed in courses based on cut-scores, which in many
cases is the only assessment used for placement (Belfield & Crosta, 2012; Scott-Clayton,
2012). This illustration is common practice and encapsulates enrollment procedures at
many community colleges across the nation. Considering that only 28% of students who
place in developmental education courses attain a degree within eight years and the
resulting economic implications, it would be reasonable to expect that a great deal of
emphasis is placed on this process (Jaggars & Stacey, 2014). Until recently, however,
policymakers and college leaders have paid little attention to this issue. The third line of
literature will illuminate three aspects: (a) college readiness assessment strategies, (b) the
problematic limitations and consequences of placement testing, and (c) the importance of
using a multiple measures approach to initial college placement.
College Readiness Assessment Strategies
Across the nation community colleges use very similar methods to assess college
readiness, but resent research suggests that these methods are not effective. A study
conducted by Belfield and Crosta (2012) finds that almost one in three students are
misplaced, which represent those students who take placement exams and are not
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effectively placed into the appropriate college courses. A similar study that evaluated
large urban community colleges finds that as many as one in four students are misplaced
(Scott-Clayton, 2012). Both studies evaluated the predictive validity of placement exams
and high school GPAs. In light of these high percentages and the ramifications that
potentially result from misplacement, community college leaders are looking deeper into
this issue. Ninety-seven percent of all community colleges use either ACCUPLACER or
COMPASS placement tests (Parsad et al., 2003). At many institutions, initial college
placement is based solely on these scores (Belfield & Crosta, 2012; Scott-Clayton, 2012).
Most community colleges maintain open admissions policies. Open admission
policies allow for anyone to apply and be accepted into college. In order to gauge student
academic ability, placement tests are administered upon admission. According to
Provasnik and Planty (2008), 100% of community colleges use some form of initial
placement techniques. The purpose of this process is to match academic ability with the
appropriate courses in order to maximize success. There is a clear need for effective
initial placement for incoming college students. Placing underprepared students directly
into college level courses, knowing they lack the ability to succeed, is controversial
(Saxon & Morante, 2014). Several research studies support the need for mandatory
assessment and the need to place incoming students into the appropriate coursework
(Casazza & Silverman, 1996; Maxwell 1997; McCabe, 2000; Roueche & Roueche,
1999). It is harmful to assume that every student is ready for college-level coursework.
Students come to college with varying degrees of aptitude and ability. Because most
community colleges are open access, community colleges need a procedure to effectively
measure a student’s aptitude in order to place students in the appropriate courses so that
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they will experience success. College entrance exams like COMPASS and
ACCUPLACCER are designed for that purpose. Similarly, even though a long history of
empirical research as it relates to the predictive validity of college placement exams like
the ACT and the SAT exists; very few studies have investigated college entrance exams
such as COMPASS and ACCUPLACER. The few studies that have evaluated the
predictive validity of these entrance exams estimate that over 25% of students may be
misplaced in their math courses (Scott-Clayton, 2012). According to Belfield and Crosta
(2012), 3 out of every 10 students are misassigned.
As stated in one study conducted by Scott-Clayton (2012), “the predictive validity
of exam scores alone is low” (p. 17). This study examines large urban community
colleges. Belfield and Crosta (2012) conducted a follow-up study using similar metrics
and finding similar results. This study concludes that “placement tests do not yield
strong predictions of how students will perform in college” (p. 1). Both studies also find
that high school GPA, if used as an additional measurement, would yield less severe error
in placement in as much as 10 to 15 percent (Belfield & Crosta, 2012; Scott-Clayton,
2012). It is important to note that neither study examines rural populations specifically.
These recent studies challenge the presumption that the traditional college placement
process improves students’ long-term success. The fact that a large majority of students
who place into developmental education never complete the developmental education
sequence or graduate lends credibility to these concerns and justifies the need to further
study student placement practices within community colleges.
Community college placement policies fall into two categories: measured
approaches or comprehensive approaches (Hodara et al., 2012). Measured approaches
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use measurements to determine college readiness (Hodara et al., 2012). Most community
colleges use the measured approach as the primary means to place students. Many use
standardized placement exams that measure English and mathematic skill levels.
Students who score above the cut-score will be placed in college level courses; those who
score below the cut score will be placed in developmental education (Hodara et al.,
2012). The second placement approach is the comprehensive approach. Although most
community colleges do not practice this approach, it is gaining momentum. One example
of a comprehensive approach is using multiple measures to evaluate students. A recent
study conducted by Belfield and Crosta (2012) concludes that high school GPA alone is a
strong predictor of academic achievement, whereas placement tests are not. Given the
importance of initial placement, community college administrators are beginning to look
at alternative solutions to initial college placement.
Problematic Limitations and Consequences of Placement Testing
With the evidence that as many as one in three students are misplaced, community
college leaders are asking why. Several limitations exist as they relate to placement
exams. The first issue deals with the aforementioned inconsistency in defining the term
college ready. State systems need to clarify competencies that determine college
readiness. This will not only provide a common understanding for community colleges
across a particular state, it will also allow for more effective communication with
secondary schools. Until recently, high school leaders were not sure which competencies
should be addressed in order to meet this standard. Because of the lack of clarity
determining who qualifies as college ready, mixed messages existed between colleges
and secondary schools on which competencies should be disseminated. States that
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implement strategies to standardize statewide competencies will increase the likelihood
that more students will enroll in institutions ready for college level courses (Achieve,
2016). Several organizations like ADP and ATD have shed light on this issue to promote
change, which has influenced many states to adopt practices in order to standardize
college ready competencies.
The second limitation is the lack of preparation students bring when they take the
test. One goal of many community college admission departments is to create “one stop”
policies whereby a student can step on campus and enroll in classes that day. Evidence
illustrates the success of these approaches for gaining student enrollment. It is
problematic, however, for those who are unaware that they must take a placement test on
that day. In a study conducted by Venezia et al. (2010) finds that many students were
unaware of the magnitude of the placement test. One interviewee stated that “the woman
at the center said, ‘it doesn’t matter how you place; it’s just to see where you are’ looking
back, that is not true, it is important” (p. 10). This study concludes:
Most students did not understand that their performance on it would determine
which classes they would be able to take. Many did not realize that their
performance would affect whether they would be able to get college credit for
their classes right away or that it would affect how long it would take them to
complete their education goals. (Venezia et al., 2010, p. 10)
It is conceivable to assume that many students are not aware of the placement test’s
implications. It is also fair to assume that, because students are unaware of the test’s
significance and those who administer the test may create perceptions of its lack of
importance, many test takers do not prepare adequately and in some cases apply little
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effort when taking the test (Venezia et al., 2010). In order to address this issue, several
strategies should be considered, which include: (a) requiring information to be
disseminated and students to complete disclosure statements, (b) maintaining onsite test
preparation resources for students and making sure those resources are highligted, (c)
creating refresher courses, (d) allowing for placement testing in high school, and (e)
allowing for retesting options until college enrollment (Achieve, 2016; ATD, 2016;
Collins, 2008; Fulton et al., 2014).
The third limitation is two part. The first part is that standardized tests have poor
validity because they are not aligned with college academic standards (Fulton et al.,
2014). According to Fulton et al. (2014), standardized placement tests measure a broad
range of competencies. In many cases, because institutions lack a consistent definition of
competencies, there is a lack of alignment between what the placement test measures and
academic competencies that determine college readiness. One strategy is to require
institutions to align competancies. One method to achieve this is diagnostic testing.
Along with aligning competencies, the second part to this limitation is to deemphasize
single cut-scores. Alternative standards for interpreting multiple measures of student
readiness should also be considered (Fulton et al., 2014).
Multiple Measures Approach
The last component in this line of literature will focus on the use of a multiple
measures approach. In light of several challenges facing developmental education,
leaders are looking for more effective methods to improve success rates. One of those
strategies deals with the use of additional placement measurements. Many institutions
use placement exams as the only determinant in initial college placement (Belfield &
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Crosta, 2012; Scott-Clayton, 2012). Due to the inaccuracy of placement exams and the
number of students who are misassigned, this single score assessment has gained much
criticism in recent years (Belfield & Crosta, 2012; Mattern & Packman, 2009; ScottClayton, 2012). One strategy to improve initial college placement is to use a multiple
measures approach to determine college readiness. According to Fulton (2012), “recent
research has revealed that the problems in developmental education can largely be
attributed to weak assessment and placement policies and practices that often result in
many students being placed in remedial instruction they do not need” (p.1). It is
important to note that other multiple measure approaches are currently being examined,
such as course curriculum assessments, the number of college preparatory courses taken
in high school, the number of math courses completed in high school, as well as other
non-cognitive measures.
Two primary studies provide evidence to support the premise that placement test
scores alone are ineffective predictors of college readiness and that the use of multiple
measures may prove useful. Scott-Clayton (2012) completed the first study: using data
on over 42,000 first-time entrants to large, urban community colleges, she analyzed the
predictive validity of the COMPASS and ACCUPLACER placement exams. Using both
traditional correlation coefficients as well as more useful decision-theoretic measures of
placement accuracy and error rates, Scott-Clayton (2012) concludes that “the predictive
ability of placement tests alone is low” (p. 17). She further suggests that “utilizing
multiple measures to make placement decisions could reduce severe misplacements by
about 15% without changing the remediation rate, or could reduce the remediation rate by
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8-12% while maintaining or increasing success rates in college-level courses” (ScottClayton, 2012, p. 1). Scott-Clayton (2012) further asserts that:
The vast majority of 2-year institutions administer high-stakes exams to entering
students that determine their placement into either college-level or remedial
education. Despite the stakes involved, there has been relatively little research
investigating whether such exams are valid for their intended purposes, or
whether other measures of preparedness might be equally or even more effective.
(p.1)
Given this research and the high cost of developmental education, the use of multiple
measurements appears logical.
In a similar study, Belfield and Crosta (2012) found that “placement test scores do
not yield strong predictions of how students will perform in college” (p. 1). The study
used student data from a statewide community college system. It is important to note that
neither this study nor Scott-Clayton’s study specifically isolated rural community
colleges. According to Belfield and Crosta (2012), as many as one out of every three
student are misplaced as a result of placement testing. They found that high school GPA
has a strong association with college GPA. According to Belfield and Crosta (2012),
“using high school GPA instead of placement tests reduces the severe error rates by half
across both English and math” (p. 1). They suggest that high school GPA alone is a
much more effective predictor of college success than placement test scores alone. They
further assert that “the relationship between high school GPA and college GPA is so
powerful that it would seem important for colleges to more fully consider this measure in
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deciding on placement” (Belfield & Crosta, 2012, p. 39). This illustrates the significance
of the use of high school GPA as an additional measurement.
In conclusion of this literature review, three lines were examined: (a) the state of
developmental education, (b) the literature on SCCT as it relates to Southern, rural
education aspirations and the economic ramifications on the rural economy, and (c)
college ready assessment strategies and the use of a multiple measures approach. Three
primary inferences can be made from the literature to provide support for the execution of
this study. First, developmental education is significant to community colleges, the
economy, and society as a whole. However, low levels of success rates, high drop-out
rates, low completion rates, and economic repercussions have led policymakers and
college leaders to question the effectiveness of developmental education. Due to the
significant ramifications, several organizations and policy developers have called for
developmental education reform. Although very little data in terms of research studies
exist, over the last decade, many more studies have been conducted to analyze
developmental education. Second, it is a long-held belief that rural populations hold
lower educational aspirations when compared to that of their urban counterparts. SCCT
provides some explanation to why lower educational aspirations are held in rural areas.
In light of the fact that very little information exists in regards to developmental
education and rural populations, this study will contribute to the literature as it relates to
this population and developmental education effectiveness. Developing human capital in
rural populations is a key to improving current poverty, economic, and societal
conditions. Community colleges play a significant role in the development of an
educated and highly-skilled workforce. Therefore, studying college developmental
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education in rural settings has value. This study will provide meaningful data in
developmental education.
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RESEARCH DESIGN AND METHODOLOGY
Introduction
Chapter three provides the research design, data collection, and data analysis
procedures used in this study. The purpose of this research study is to determine if
developmental math (Math 098) is an effective intervention in student achievement in a
rural community college located in the Southeastern region of the United States. This
retrospective, quantitative study includes data collection from a single, medium-sized
community college in Alabama. A one-way ANOVA, a series of chi-square procedures,
and two binary logistic regressions were administered in order to provide descriptive
analysis. The population includes approximately 710 participants partitioned into two
groups: the control group (N=469) and the treatment group (N=241). Students who
scored 18-33 on the COMPASS placement exam, which falls below the cut score of 34,
were placed in the treatment group. The treatment group received Math 098 (Elementary
Algebra) as a developmental intervention. Those students who scored just above the cut
score (34-48) were placed into Math 100 (Intermediate Algebra) and did not receive the
developmental intervention. These retrospective data were extracted from the Office of
Institutional Effectiveness and entered into a database, whereby it was analyzed using
SPSS software.
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Research Design
The initial design to be used in this study was an RDD. However, after data
collection and analysis, it was determined that the study did not meet two conditions
necessary to execute this approach. One criteria of the RDD is that a linear relationship
between variables must exist (Trochim, 2008). Data analysis from this sample did not
illustrate that a linear relationship between COMPASS test scores and outcome
measurements existed. If a linear relationship does not exist in an RDD, it can still be
conducted as long as there is a sharp discontinuity at the threshold or cut-score
(Thistlewaite & Campbell, 1960; Trochim, 1984). Data from this study failed to meet
either condition. The RDD provides causal evidence in relation to intervention results
and is used in several fields of study (Trochim, 2008). Several studies using the RDD
have been used in developmental education (Calcagno & Long, 2008; Lesik, 2008; Moss
& Yeaton, 2006). In similar studies conducted by Calcagno & Long (2008), Lesik
(2008), and Moss and Yeaton (2006), conditions were met in order to execute the RDD.
The RDD establishes that students who place at or near a cut-score are equivalent.
RDD is a common strategy that focuses on students who place just above and just below
a threshold. This creates a bandwidth of students who are considered academically
equivalent (Trochim et al., 1990). In this study, students who placed just above the cutscore were placed in MTH 100 and served as the control group. Those students who
scored just below the cut-score were placed in MTH 098, received the developmental
math intervention, and served as the treatment group. According to Lesik (2008), “a key
benefit of the RDD is that it effectively assesses the extent that developmental programs
result in improving student retention and academic
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success” (p. 1). The fact that a

COMPASS cut score was used to place students, and the fact that they are clustered close
together, creates treatment and control groups that are academically equivalent to each
other (Lesik, 2008). Because the cut-score partitions this group into just above and just
below a threshold , a treatment group, and comparable control group can be established.
Because this study is retroactive, those students who scored 18-33 and received the
developmental invention as well as those students who scored 34-48 and did not receive
the intervention were collected and evaluated. Therefore, the students who placed in
MTH 098 received the developmental education intervention, and those students who
placed in MTH 100 did not receive the intervention. RDD generates evidence that
evaluates the causal effect of treatments on a given outcome. Because the conditions
were not met in order to sufficiently execute the design, causal effects could not be
concluded. Because this sample illustrates a bandwidth in which students fell close to the
cut-score, the researcher modified the approach to determine whether any significant
differences exist between the control and treatment groups in regards to student
achivement. A one-way ANOVA, a series of chi-square procedures, and two binary
logistic regressions were administered to determine if any significant differences or
relationships existed between the control and treatment groups. In contrast to the RDD,
the procedures administered from this study do not provide causal evidence but rather
comparative data that could prove useful.
Research Question and Null Hypotheses
The problem addressed by this study centers around the effectiveness of
developmental math (Math 098) in a southern, rural setting. Is Math 098 an effective
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intervention on student achievement in a southern, rural community college? This study
was directed by one research question and six null hypotheses.
Research question: Is developmental education (Math 098) an effective
intervention as it relates to student achievement in a Southern, rural
community college?
The supporting null hypotheses are listed below.
1.

There is no statistically significant difference in cumulative college GPA
for those students who took Math 098 versus those students who did not
take Math 098.

2.

There is no statistically significant difference in Math 100 grades for those
students who took Math 098 versus those students who did not take Math
098.

3.

There is no statistically significant difference in Math 100 withdrawal
rates for those students who took Math 098 versus those students who did
not take Math 098.

4.

There is no statistically significant difference in Math 100 outcomes for
those students who took Math 098 versus those students who did not take
Math 098.

5.

There is no statistically significant relationship in Math 100 pass/fail rates
for those students who took Math 098 versus those students who did not
take Math 098.

6.

There is no statistically significant relationship in Math 100 completion
rates for those students who took Math 098 versus those students who did
not take Math 098.
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Participants
Education outcomes, student enrollment patterns, and COMPASS placement
scores were extracted from a single multi-campus, southern, rural community college
during a 6-year time period. All participants selected for this study took the COMPASS
placement test and scored 18-48 and enrolled in either Math 098 or Math 100. Those
participants who scored 18-33 were placed in Math 098 and received the developmental
math intervention. Those participants who scored 34-48 were placed in Math 100 and
did not receive the intervention. Those participants who placed in Math 098 represent the
treatment group, and those students who placed in Math 100 represent the control group.
This study focuses on a single, rural-serving, medium-sized community college located in
Alabama. According to data provided by the research site’s Office of Institution
Effectiveness and Research, the selected community college is a multi-campus institution
that enrolls over 3,500 students per year. Four main campuses and two instructional sites
offer university-parallel courses and applied technology educational opportunities to over
one-quarter million people in a seven-county area. Its service area spans over 4,600
square miles. Currently, this institution enrolls 33% academic transfer, 46% health
studies, and 21% career technical programs, with females making up 64% and males 36%
of the student population. Currently, 79% of all students receive financial aid. This
institution enrolls approximately 56% traditional students and 44% non-traditional
students. Racial and ethnic makeup is predominately Caucasian at 84% and African
American at 14%, with all other groups at 2%. All official information regarding
COMPASS test scores, college GPA, total hours earned, grades attained, withdrawal
information, and other pertinent data were collected from the selected site.
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Procedure
The researcher received permission from the Institutional Review Board (IRB) of
Mississippi State University to administer this study (Appendix A). Approval was also
granted from the selected community college’s IRB in order to collect and use the data.
Because the researcher had no direct contact with subjects, participation consent was not
required. The research site’s Office of Institutional Effectiveness and Research
extrapolated student transcripts matched to COMPASS score reports containing basic
subject outcomes including: cumulative college GPA in a 2-year time parameter, Math
100 grades, Math 100 withdrawal rates, Math 100 pass/fail rates, Math 100 completion
rates, Math 098 grades, and total credit hour production. No identifying information was
made available to the researcher.
This sample was drawn from first-time community college enrollees who took the
COMPASS placement exam and placed into either MTH 098 or MTH 100 between the
fall of 2009 through the summer of 2013. Each student was tracked for a 2-year time
frame. The COMPASS exam is a computer adaptive basic skills placement product
developed by the ACT Corporation (ACT, 2011). It is one of the most widely
administered placement assessments used to evaluate and place incoming freshman
(Belfield & Crosta, 2012). Education outcomes, student enrollment patterns, and
COMPASS placement scores were extracted and further evaluated.
Statistical Data Analysis
Data were analyzed using various descriptive and correlation statistics using SPSS
software. For purposes of this study, COMPASS placement scores were recorded as their
actual numeric values. The sample consisted of those students who scored 18-48 on the
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COMPASS test. Those students who scored 18-33 were placed in Math 098 and received
the developmental intervention. Those students who scored 34-48 were placed in Math
100 and did not receive the intervention. Therefore, a 30-point bandwidth was
established with the cut-score being 34. This allowed the researcher to partition
participants into control and treatment groups (Lesik, 2008; Moss & Yeaton, 2006).
Because both groups are either at or near the cut-score, the groups are assumed to be
academically equivalent (Shadish, Cook, & Campbell, 1979; Trochim, 1984). The
control group is represented by those students who scored 34-48 and placed in Math 100.
The treatment group is represented by those students who scored 18-33, placed in Math
098, and recieved the developmental math intervention. Cumulative college GPA was
recorded as a continuous variable on a 4.0 scale. All participants in the study took the
COMPASS exam. Cumulative college GPA was analyzed based on a 2-year time
parameter, which began upon the participants’ initial dates of enrollment and concluded
two consecutive years later. Course grades for MTH 100 were recorded and analyzed
based on a series of chi-square goodness-of-fit procedures. Finally, two simple linear
regression techniques were conducted to evaluate MTH 100 grades in relation to pass/fail
and Math 100 completion rates. The procedures used for each null hypothesis are as
follows.
Null hypothesis 1: There is no statistically significant difference in cumulative
college GPA for students who took Math 098 versus those who did not
take Math 098. The statistical procedure used was a one-way ANOVA to
determine if differences existed in cumulative college GPA between
treatment and control groups.
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Null hypothesis 2: There is no statistically significant difference in Math 100
grades for those students who took Math 098 versus those students who
did not take Math 098. A chi-square goodness-of-fit procedure was
administered.
Null hypothesis 3: There is no statistically significant difference in Math 100
withdrawal rates for those students who took Math 098 versus those
students who did not take Math 098. A chi-square goodness-of-fit
procedure was administered.
Null hypothesis 4: There is no statistically significant difference in Math 100
outcomes for those students who took Math 098 versus those students who
did not take Math 098. A chi-square goodness-of-fit procedure was
administered.
Null hypothesis 5: There is no statistically significant relationship in Math 100
pass/fail rates for those students who took Math 098 versus those students
who did not take Math 098. A binary logistic regression was used to
determine if a significant relationship existed between treatment and
control groups as they relate to passing or failing Math 100.
Null hypothesis 6: There is no statistically significant relationship in Math 100
pass/fail rates for those students who took Math 098 versus those students
who did not take Math 098. A binary logistic regression was used to
determine if a significant relationship existed between treatment and
control groups as they relate to Math 100 course completion (those
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students who completed Math 100 versus those students who did not
complete Math 100).
Chapter Summary
Chapter three provided the research design, data collection, and data analysis
procedures used in this study. This retrospective, quantitative research study included
data collection from a single multi-campus, Southern, rural community college during a
6-year time period. The population includes approximately 710 participants. This
sample was drawn from first-time community college enrollees who took the COMPASS
placement test and placed into either MTH 098 or MTH 100 between the fall of 2009 and
the summer of 2013. Each student was tracked for a 2-year time frame. The sample was
partitioned into two groups: (1) the control group, which consists of those students who
scored 34-48 on the COMPASS test and placed into Math 100 and (2) the treatment
group, which consists of those students who scored 18-33 on the COMPASS test and
placed into Math 098. The treatment group received the developmental intervention in
the form of Math 098. This retrospective data were extracted from the Office of
Institutional Effectiveness and entered into a database, whereby the data were analyzed
using SPSS software. Data collection include education outcomes, student enrollment
patterns, and COMPASS placement scores. In addition, this chapter included an
explanation of the RDD, why data analysis of this sample did not meet conditions
favorable to the conduct the RDD, and explanations of procedures, a one-way ANOVA, a
series of chi-square procedures, and two simple linear regressions, each administered in
the study.
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RESULTS
Developmental education is one of the most challenging issues facing community
colleges (Bailey et al., 2010). Due to the low percentages of completion rates, the
expense to maintain these programs, and the economic need to develop a highly skilled
workforce, many policymakers and leaders are questioning the value of developmental
education. Bailey (2013) contends that one of the best procedures to measure the
effectiveness of developmental education is to compare those students who place in
developmental education with those students who place in credit bearing courses just
above the developmental sequence.
The RDD is a quasi-experimental approach that assumes that a sample of students
who are close to a cut-off score will be academically equivalent to each other due to
randomness in test outcomes around the cut-off score (Calcagno & Long, 2008; Trochim,
2008). The researcher’s initial intent was to execute an RDD. However, after data
collection and analysis, it was determined that the study did not meet two conditions
necessary to execute this approach. The first condition not met was the fact that the data
illustrated no linear relationship between COMPASS test scores and outcome
measurements. An RDD can still be conducted when a non-linear relationship is present,
as the case in this study as long as there is a sharp discontinuity at the threshold or cutscore (Thistlewaite & Campbell, 1960; Trochim, 2008). Data analysis indicate minimal
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discontinuty at the threshold. Therefore,the results from data analysis failed to meet the
conditions necessary to conduct an RDD. Given this reality, along with the fact that a
bandwidth sample had been collected, the researcher modified the approach in order to
compare the control and treatment groups.
The purpose of this study was to evaluate the effectiveness of developmental math
in a rural community college setting. The following research question and null
hypotheses guided the study:
Research question: Is developmental education (Math 098) an effective
intervention as it relates to student achievement in a southern, rural
community college?
The supporting null hypotheses are listed below.
1.

There is no statistically significant difference in cumulative college GPA
for those students who took Math 098 versus those students who did not
take Math 098.

2.

There is no statistically significant difference in Math 100 grades for those
students who took Math 098 versus those students who did not take Math
098.

3.

There is no statistically significant difference in Math 100 withdrawal
rates for those students who took Math 098 versus those students who did
not take Math 098.

4.

There is no statistically significant difference in Math 100 outcomes for
those students who took Math 098 versus those students who did not take
Math 098.
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5.

There is no statistically significant relationship in Math 100 pass/fail rates
for those students who took Math 098 versus those students who did not
take Math 098.

6.

There is no statistically significant relationship in Math 100 completion
rates for those students who took Math 098 versus those students who did
not take Math 098.
Summary of Descriptive Statistics

Data were collected from the records of 710 students from a medium-sized rural
community college located in the Southeastern region of the United States. Records were
extrapolated from the fall of 2009 through the summer of 2013. This sample represents
those students who took the COMPASS test and scored 18-48. The cut-score which
partioned the treatment group and the control group was 34. Therefore, the sample
consisted of a bandwidth of those students who scored 15 points above the threshold and
those students who scored 15 points below the threshold. Trochim (1984) contends that
students who place at or near the threshold (in the case of this study 18 to 33 and 34 to 48
respectively) are assumed to be academically equivalent. The sample was partitioned
into two groups: the control group (N=469) and the treatment group (N=241) as shown in
Table 1. The participants’ records were kept for two consecutive years following initial
enrollment.
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Table 1
Control and Treatment Group Participants

Valid

0
1
Total

Valid
Cumulative
Frequency Percentage Percentage
Percentage
469
66.1
66.1
66.1
241
33.9
33.9
100.0
710
100.0
100.0
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Research Null Hypotheses One
Null hypothesis 1: There is no statistically significant difference in cumulative
college GPA for those students who took Math 098 versus those students who did not
take Math 098. The researcher evaluated cumulative college GPA in a consecutive 2year time period in order to determine if any significant differences exist between those
students who received the developmental intervention (Math 098) and those students who
did not. Table 2 illustrates the descriptive statistics for cummulative college GPA for
both the control group, which is labeled 0, and the treatment group, which is labeled 1.
Cumulative college GPA was calculated for a 2-year consecutive time frame beginning
from the participants’ initial date of enrollment. Those students who received the
developmental treatment illustrate a higher cumulative college GPA (M=2.62, SD 0.77)
than those who did not receive the developmental treatment (M=2.44, SD=1.01). The
average cumulative college GPA for all participants is 2.50 (SD=0.94).
Table 2
Summary Descriptive Statistics of Cumulative College GPA

0
1
Total

N
469
241
710

Mean
2.44486
2.61983
2.50425

Std.
Deviation
1.009079
.773637
.938935

Std. Error
.046595
.049834
.035238

95% Confidence Interval for
Mean
Lower Bound Upper Bound
2.35330
2.53642
2.52166
2.71800
2.43507
2.57343

Table 3 shows the results of a one-way ANOVA used to determine if there are
any statistically significant differences in cumulative college GPA between the control
group, which represents those students who scored 34-48 and were placed in Math 100,
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and the treatment group, which represents those students who scored 18-33, were placed
in Math 098, and received the developmental intervention. There is a statistically
significant difference in cumulative college GPA based on the treatment and the control
group (F = 5.564, p ≤ .05). Therefore, the researcher rejected the null hypothesis.
Table 3
ANOVA Based on Cumulative GPA

Between Groups
Within Groups
Total

Sum of
Squares
4.874
620.180
625.054

df

Mean Square
1
4.874
708
.876
709

F
5.564

Sig.
.019

Although the Homogeneity of Variances was violated, the Welch value was
significant (F= 1,605.67= 6.577, p ˃.05). Table 4 shows Welch’s F statistic. ANOVA
are robust statistical procedures and therefore appropriate to use in comparing the data.
Table 4
Robust Tests of Equality of Means

Welch

Statistic
6.577

df1
1

75

df2
605.669

Sig.
.011

Group 0 = Control Group
Figure 1.

Group 1 = Treatment Group

Cumulative College GPA mean comparison

Research Null Hypothesis Two
Research null hypothesis 2: There is no statistically significant difference in Math
100 grades for those students who took Math 098 versus those students who did not take
Math 098.
Because passing grades are a primary focus in education, this chi-square
procedure examined completion grades only. Students who received an A, B, C, D, or F
were evaluated. Table 5 shows the descriptive statistics.
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Table 5
Participants for Grades Only

Valid

0
1
Total

Frequency
412
208
620

Cumulative
Percent Valid Percent
Percent
66.5
66.5
66.5
33.5
33.5
100.0
100.0
100.0

A total of 90 participants were removed from the sample because they did not
receive a letter grade for the course. A total of 620 participants were analyzed (Control
Group, N=412, Treatment Group, N=208). A chi-square test for goodness-of-fit was
performed to determine whether grades were equally distributed across the control and
treatment groups. Grades between the two groups were not equally distributed (𝑋 2 =
10.92, df =4, p ˂ .05). Therefore a statistically significant difference between observed
values and expected values existed. The researcher rejected the null hypothesis for Math
100 grades. Table 6 illustrates the chi-square test for goodness-of-fit. Table 7 illustrates
the Phi and Crammer’s V statistic (p =.027).
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Table 6
Chi-Square Tests for Grades

Value
10.924
11.516
5.517

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Asymptotic
Significance
Df
(2-sided)
4
.027
4
.021
1
.019

620

Table 7
Phi and Cramer’s V Symmetric Measures
Approximate
Nominal by Nominal

Value

Significance

Phi

.133

.027

Cramer's V

.133

.027

N of Valid Cases

620

The greatest disparity in grade distribution between control and treatment groups
is illustrated by those participants who made a grade of A. The observed count for
participants in the treatment group was 26, while the expected count was 40.9. The
observed count for the participants in the control group was 96, while the expected count
was 81.1. This was the only category where the treatment group illustrated a lower
observed count. It was also the only category in which the control group illustrated a
higher observed count. For every other category - grades B, C, D, and F- the participants
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in the treatment group illustrated higher observed counts than expected counts. The
participants in the control group for all other categories, grades -B, C, D, and Fillustrated lower observed counts than the expected counts. Table 8 shows the grade
distributions across the control group and treatment group.
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Table 8
Grade Distribution

Grades

F

D

C

B

A

Total

Count
Expected Count
% within grades
% within Participants
% of Total
Count
Expected Count
% within grades
% within Participants
% of Total
Count
Expected Count
% within grades
% within Participants
% of Total
Count
Expected Count
% within grades
% within Participants
% of Total
Count
Expected Count
% within grades
% within Participants
% of Total
Count
Expected Count
% within grades
% within Participants
% of Total
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Participants
0
1
63
37
66.5
33.5
63.0%
37.0%
15.3%
17.8%
10.2%
6.0%
11
9
13.3
6.7
55.0%
45.0%
2.7%
4.3%
1.8%
1.5%
130
74
135.6
68.4
63.7%
36.3%
31.6%
35.6%
21.0%
11.9%
112
62
115.6
58.4
64.4%
35.6%
27.2%
29.8%
18.1%
10.0%
96
26
81.1
40.9
78.7%
21.3%
23.3%
12.5%
15.5%
4.2%
412
208
412.0
208.0
66.5%
33.5%
100.0%
100.0%
66.5%
33.5%

Total
100
100.0
100.0%
16.1%
16.1%
20
20.0
100.0%
3.2%
3.2%
204
204.0
100.0%
32.9%
32.9%
174
174.0
100.0%
28.1%
28.1%
122
122.0
100.0%
19.7%
19.7%
620
620.0
100.0%
100.0%
100.0%

Figure 2.

Grade distribution chart of Math 100 grades.

Research Null Hypothesis Three
Research null hypothesis 3: There is no statistically significant difference in Math
100 withdrawal rates for those students who took Math 098 versus those students who did
not take Math 098.
In an effort to further examine the distribution of the control and treatment
groups, and because graders were not independently distributed, the researcher examined
all students who were identified as W, WP’s, and WF’s. The second chi-square
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examined the nominal categories W, WP, and WF. Table 9 shows the descriptive
statistics.
Table 9
Participants for Withdrawal Cases

Valid

0
1
Total

Valid
Cumulative
Frequency Percentage Percentage
Percentage
54
62.1
62.1
62.1
33
37.9
37.9
100.0
87
100.0
100.0

A total of 620 participants were removed from the sample because they received a
letter grade. Three other participants were removed because they were identified as
Incompletes. Therefore, a total of 87 participants (control group N=54, treatment group
N=33) were classified as withdrawals and thus evaluated. A chi-square goodness-of-fit
procedure was performed to determine whether withdrawals were equally distributed
across the control and treatment groups. Withdrawals were divided into three nominal
categories: W, WP, and WF. Withdrawals between the two groups were independently
distributed across the two groups (𝑋 2 = 3.52, p ˃ .05). Therefore, no statistically
significant difference between groups exists. The researcher failed to reject the null
hypothesis for withdrawal rates. Table 10 illustrates the chi-square test for goodness-offit. Table 11 illustrates the Phi and Crammer’s V (p = .318).
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Table 10
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Table 11

Value
3.520a
4.512
.076

Asymptotic
Significance
Df
(2-sided)
3
.318
3
.211
1
.782
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Phi and Cramer’s V Symmetric Measures

Nominal by Nominal
N of Valid Cases

Phi
Cramer's V

Approximate
Value Significance
.198
.318
.198
.318
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Withdrawal rates are independently distributed across groups. In the sample,
more W’s were observed in the control group than expected, whereas less W’s were
observed in the treatment group than expected. The greatest disparity between groups
occurred in the WP category. The control group observed less than expected WP’s, while
the treatment group experienced more than expected. For the final category, both groups
illustrated results that were close to the expected count. Table 12 illustrates W, WP, and
WF distributions.
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Table 12
Withdrawal Distributions by Category

Withdrawal

W

WP

WF

Total

Count
Expected Count
% within withdrawal
% within Participants
% of Total
Count
Expected Count
% within withdrawal
% within Participants
% of Total
Count
Expected Count
% within withdrawal
% within Participants
% of Total
Count
Expected Count
% within withdrawal
% within Participants
% of Total
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Participants
0
1
24
11
21.7
13.3
68.6%
31.4%
44.4%
33.3%
27.6%
12.6%
25
20
27.9
17.1
55.6%
44.4%
46.3%
60.6%
28.7%
23.0%
5
2
4.3
2.7
71.4%
28.6%
9.3%
6.1%
5.7%
2.3%
54
33
54.0
33.0
62.1%
37.9%
100.0%
100.0%
62.1%
37.9%

Total
35
35.0
100.0%
40.2%
40.2%
45
45.0
100.0%
51.7%
51.7%
7
7.0
100.0%
8.0%
8.0%
87
87.0
100.0%
100.0%
100.0%

Figure 3.

Withdrawal distribution chart

Research Null Hypothesis Four
Research null hypothesis 4: There is no statistically significant difference in Math
100 outcomes for those students who took Math 098 versus those students who did not
take Math 098.
Because withdrawal rates were independently distributed, a third chi-square
goodness-to-fit procedure was performed to further examine the distribution of the
control and treatment groups. In this analysis, the researcher examined all Math 100
outcome categories (A, B, C, D, F, W, WP, and WF). Table 13 shows the descriptive
statistics.
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Table 13
Participants in All Categories

Valid

0
1
Total

Valid
Cumulative
Frequency Percentage Percentage
Percentage
466
65.9
65.9
65.9
241
34.1
34.1
100.0
707
100.0
100.0

Three participants were removed because they were identified as incompletes.
The total number of participants executed in this chi-square equal 707 (control group
N=466, treatment group N=241). A chi-square goodness-of-fit procedure was performed
to determine whether all categories (A, B, C, D, F, W, WP, and WF) were independently
distributed across the control and treatment groups. The chi-square procedure indicates
that all categories were independently distributed across all categories (𝑋 2 = 13.27, p ˃
.05). The researcher failed to reject the Null Hypothesis for all Math 100 outcomes.
Table 14 illustrates the chi-square test for goodness-of-fit. Table 15 illustrates the Phi
and Crammer’s V (p = .066).
Table 14
Chi-Square Tests

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value
13.273
13.871
1.184
707
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Asymptotic
Significance
Df
(2-sided)
7
.066
7
.054
1
.276

Table 15
Phi and Cramer’s V Symmetric Measures

Nominal by Nominal
N of Valid Cases

Phi
Cramer's V

Approximate
Value Significance
.137
.066
.137
.066
707

Table 16 depicts the Math 100 grade distribution between control and treatment
groups. The widest margin for both control and treatment groups exists for those
participants who earned an A in Math 100. The expected count in the control group was
80.4. The observed count was 96. The control group showed more students who made
an A than what was expected. The expected count for the treatment group for the grade
of A was 41.6. The observed count was 26. The treatment group showed fewer students
who made an A than was expected. The treatment group illustrated that more students
made B’s and C’s than the expected count, while the control group observed less students
than expected. The treatment group observed that more participants earned D’s or F’s
than expected. The control group observed fewer participants for D’s and F’s than
expected. More participants were observed receiving WP’s than the expected count in
the treatment group, while the control group illustrated fewer students than expected.
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Table 16
Math 100 Grade Distribution Between Control and Treatment Groups
All Categories

All categories F

D

C

B

A

W

Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total
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Participants
0
1
63
37
65.9
34.1
63.0%
37.0%
13.5%
15.4%
8.9%
5.2%
11
9
13.2
6.8
55.0%
45.0%
2.4%
3.7%
1.6%
1.3%
130
74
134.5
69.5
63.7%
36.3%
27.9%
30.7%
18.4%
10.5%
112
62
114.7
59.3
64.4%
35.6%
24.0%
25.7%
15.8%
8.8%
96
26
80.4
41.6
78.7%
21.3%
20.6%
10.8%
13.6%
3.7%
24
11
23.1
11.9
68.6%
31.4%
5.2%
4.6%
3.4%
1.6%

Total
100
100.0
100.0%
14.1%
14.1%
20
20.0
100.0%
2.8%
2.8%
204
204.0
100.0%
28.9%
28.9%
174
174.0
100.0%
24.6%
24.6%
122
122.0
100.0%
17.3%
17.3%
35
35.0
100.0%
5.0%
5.0%

Table 16 (Continued)
WP

WF

Total

Count
Expected Count
% within all categories
% within Participants
% of Total

25
29.7
55.6%
5.4%
3.5%

20
15.3
44.4%
8.3%
2.8%

45
45.0
100.0%
6.4%
6.4%

Count
Expected Count
% within all categories
% within Participants
% of Total
Count
Expected Count
% within all categories
% within Participants
% of Total

5
4.6
71.4%
1.1%
0.7%
466
466.0
65.9%
100.0%
65.9%

2
2.4
28.6%
0.8%
0.3%
241
241.0
34.1%
100.0%
34.1%

7
7.0
100.0%
1.0%
1.0%
707
707.0
100.0%
100.0%
100.0%
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Figure 4.

All categories chart

Research Null Hypothesis Five
Research null hypothesis 5: There is no statistically significant relationship in
Math 100 pass/fail rates for those students who took Math 098 versus those students who
did not take Math 098. In order to determine whether a statistically significant
relationship exists between the control group and the treatment group as it relates to
pass/fail rates, a binary logistic regression was administered. Results from the binary
logistic regression indicate that there is no statistically significant association between
pass/fail rates and control and treatment groups.
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Research Null Hypothesis Six
Research null hypothesis 6: There is no statistically significant relationship in
Math 100 completion rates for those students who took Math 098 versus those students
who did not take Math 098. In order to determine whether a statistically significant
relationship exists between the control group and the treatment group as it relates to
completion rates, a binary logistic regression was administered. Results from the binary
logistic regression indicate that there is no statistically significant association between
completion rates and control and treatment groups.
Chapter Summary
Chapter four presented the study’s findings beginning with descriptive data
analysis. The study investigated the effectiveness of developmental math (Math 098) in a
southern, rural setting. Is Math 098 an effective intervention on student achievement in a
southern, rural community college? The researcher examined student achievement
outcomes between two groups of students. The control group participants scored 34-48
on the COMPASS exam and placed into Math 100. The treatment group participants
scored 18-33 on the COMPASS exam, placed into Math 098, and received the
developmental intervention. These two groups were evaluated based on student
achievement outcomes. The dependent variables/outcomes were cumulative college
GPA, Math 100 grades, Math 100 withdrawal rates, Math 100 outcomes, Math 100
pass/fail rates, and Math 100 completion rates. Six statistical procedures were
administered in order to compare the control group with the treatment group. Results
from a one-way ANOVA illustrated a statistically significant difference in cumulative
college GPA. Students who received the developmental intervention had a statistically
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significantly higher GPA than those who did not receive the intervention. Results from a
chi-square goodness-of-fit procedure illustrate a statistically significant difference in
Math 100 grade distribution for those students who received the intervention versus those
who did not receive the intervention. In order to further evaluate these groups, a second
chi-square goodness-of-fit procedure was used to analyze withdrawals. Withdrawal rates
were found to be independently distributed. A third chi-square goodness-of-fit was
administered in order to evaluate all Math 100 outcomes (grades and withdrawals).
Results indicate no statistically significant difference between categories; therefore, all
Math 100 outcomes are independently distributed across control and treatment groups.
Results from a binary logistic regression found no statistically significant association for
Math 100 pass/fail rates or Math 100 completion rates.
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SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Introduction
The purpose of this chapter is to present an overall summary of the study,
conclusions, recommendations, and suggestions for future research. The purpose of this
study was to evaluate the effectiveness of developmental math in a rural community
college setting. Is developmental math an effective intervention in a rural community
college? This study consisted of first time college students who took the COMPASS
placement exam and scored 18-48. Students who scored 18-33 were placed in Math 098
(N=241) and received the developmental intervention (Math 098). Math 098 is a
semester-long course designed to prepare students for college-level math coursework and
it served as the intervention. Students who scored 34-48 placed in Math 100 (N=469)
and did not receive the developmental intervention. Because this represents a bandwidth
close to a cut-score, these two groups are viewed as equivalent (Trochim, 2008). The
purpose of this study was to assess the effectiveness of developmental math in a southern,
rural community college. Those students who placed in Math 098 and received the
developmental intervention program, as well as those students who placed in Math 100
and did not receive the intervetion were investigated in order to determine if any
significant differences or relationships existed between the two groups in terms of student
achievement. Student achievement leads to student success, which is important to
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community colleges. Greater student success leads to greater economic and social wellbeing. Student success is linked to educational attainment, which is a key component in
financial security and workforce development. Education programs that foster student
success hold merit. This study sought to determine if developmental math is an effective
intervention in a southern, rural community college. This study analyzed five student
achievement outcomes: (1) cumulative college grade point average (GPA), (2) Math 100
grades, (3) Math 100 withdrawal rates, (4) Math 100 pass/fail rates, and (5) Math 100
completion rates. Cumulative college GPA is a student outcome that measures student
success. It is a common outcome used in many research studies. Math 100 grades are a
widely-accepted outcome that measures student achievement and success (Moss &
Yeaton, 2006). Withdrawal outcomes represent a student achievement measurement that
is widely-used in many studies (Lesik, 2008). Withdrawal rates provide information
about student success. Lastly, the researcher also analyzed both pass/fail rates and
completion rates to further evaluate student success and persistence between control and
treatment groups. A one-way ANOVA, a series of chi square goodness-of-fit procedures,
and two binary logistic regressions were administered in order to determine if any
significant differences or relationships existed between control and treatment groups.
Summary
Chapter I of this study introduced the research regarding developmental education
and provided reasons why the study was important to the existing body of knowledge on
student achievement. Also included in Chapter I was the statement of the problem, the
purpose of the study, and the null hypotheses that guided the study. Developmental
education is one of the most pressing issues facing community colleges. The high cost to
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maintain developmental education programs, the fact that a low percentage of students
actually complete these programs, and the current need for a highly skilled workforce
clearly substantiate the need to further study developmental education. Chapter I
provided a description of general conditions and challenges regarding developmental
education.
The following research question and null hypotheses that guided the study were
included in this chapter.
Research question: Is developmental education (Math 098) an effective
intervention as it relates to student achievement in a Southern, rural
community college?
The supporting null hypotheses are listed below.
1.

There is no statistically significant difference in cumulative college GPA
for those students who took Math 098 versus those students who did not
take Math 098.

2.

There is no statistically significant difference in Math 100 grades for those
students who took Math 098 versus those students who did not take Math
098.

3.

There is no statistically significant difference in Math 100 withdrawal
rates for those students who took Math 098 versus those students who did
not take Math 098.

4.

There is no statistically significant difference in Math 100 outcomes for
those students who took Math 098 versus those students who did not take
Math 098.
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5.

There is no statistically significant relationship in Math 100 pass/fail rates
for those students who took Math 098 versus those students who did not
take Math 098.

6.

There is no statistically significant relationship in Math 100 completion
rates for those students who took Math 098 versus those students who did
not take Math 098.

Chapter II provided a review of the literature on the problematic conditions facing
developmental education, the SCCT and its relationship to rural education aspirations and
developmental education, and the current literature on college placement strategies.
Studies were included in chapter II that provided support for studying developmental
education in rural populations and why it is an issue of national significance. The SCCT
supports the idea that educational aspirations are lower in southern, rural populations and
that developmental education is a critical link in educational attainment, facts which have
lasting societal and economic repercussions in the rural areas. In addition, the literature
illustrated some of the problematic issues facing developmental education, the lack of
research studying the issue, and current policies regarding initial college placement
strategies.
Chapter III provided the research design, data collection, and data analysis used in
this study. This retrospective, quantitative study included data collected from the Office
of Institutional Effectiveness at a medium-sized rural community college located in
Alabama. The population included approximately 710 participants partitioned into two
groups: the control group (N=469) and the treatment group (N=241). Students who
scored 18-33 on the COMPASS placement test, which fell below the cut score of 34,
were placed in the treatment group. The treatment group received Math 098 as a
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developmental intervention. Those students who scored just above the cut score (34-48)
were placed into Math 100 and did not receive the developmental intervention. Data
collected from participants were entered into a database and analyzed using SPSS
software. In addition, this chapter included the use of an ANOVA, a series of chi-square
goodness-of-fit procedures, and two binary logistic regressions.
Chapter IV provided a presentation of the procedural results and data analysis.
Data were analyzed based on six null hypotheses. Descriptive statistics were used to
present the data based on each procedure. An ANOVA was administered in order to
evaluate cumulative college GPA. Three chi-square procedures were administered in
order to evaluate Math 100 grades, Math 100 withdrawal rates, and Math 100 outcomes.
Two binary logistic regressions were executed in order to evaluate the relationship for
Math 100 pass/fail rates and Math 100 completion rates. Tables with frequencies and
percentages pertaining to these procedures were included in this chapter.
This chapter presented the summary, conclusions, and recommendations drawn
from the study. It concluded with suggestions for future research. Two procedures were
found to be statistically significant. For null hypothesis one, a one-way ANOVA was
administered. There was a statistically significant difference in cumulative college GPA.
Students who scored 18-33 on the COMPASS exam and were placed in Math 098
illustrated a cumulative college GPA that was statistically significant higher than those
students who did not receive the treatment. This is similar to the results found by Moss
and Yeaton (2006). For null hypothesis two, a chi-square for goodness-of-fit was
administered. There was a statistically significant difference in Math 100 grade
distribution. The widest gap between grades and the control and treatment groups dealt
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with those students who earned the letter grade of A. More students than expected earned
the grade of A in the control group. Less students than expected in the treatment group
earned the letter grade of A. For students who received the letter grade of B or C,
analysis indicated that the observed count was greater than expected in the treatment
group, whereas the control group illustrated observed values that were less than expected.
In order to further evaluate the distribution of Math 100 outcomes, two chi-square
for goodness-of-fit procedures were administered and were not found to be statistically
significant. The first chi-square evaluated withdrawal rates and found that withdrawals
were independently distributed across both control and treatment groups. The second
chi-square evaluated all Math 100 outcomes (grades and withdrawals) and found that
Math 100 outcomes were independently distributed across the control and treatment
groups. Lastly, two binary logistic regressions were administered. Both procedures
illustrated no statistically significant relationships. The first binary logistic regression
evaluated Math 100 pass/fail rates, and the second evaluated Math 100 completion rates.
Conclusions
The statistical analysis conducted to compare a treatment group (those who
received the intervention) and a control group (those who did not receive the
intervention) in a southern, rural community college resulted in the following
conclusions:
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1.

This study found that students who received the developmental math
intervention held a statistically significant higher cumulative college
GPAs than those students who did not receive the intervention. The
review of the literature found that two groups close to a cut-score are
considered academically equivalent (Trochim, 2008) and that
developmental interventions have illustrated positive results with respect
to grades (Moss and Yeaton, 2006). This study evaluated rural
community college paritcipants in the South and found similar results to
that of larger community colleges (Calcagno & Long, 2008).

2.

The results of this study are consistent with the Moss and Yeaton’s (2006)
study which found that developmental courses in higher education are
effective.

The findings in this study support those of earlier findings in which
developmental interventions are effective (Lesik, 2008; Moss & Yeaton, 2006).
Cumulative college GPA is a measure of student success, which is critical for community
colleges, the rural economy, and society as a whole. Very few studies have been
conducted that address developmental education in rural environments. The findings of
this study add to the literature because it analyzed an understudied segment of the
population. From a policy standpoint, this study’s findings illustrate two primary policy
suggestions. The first policy suggestion is to mantain developmental math in rural
community colleges. Participants in this study illustrated a signficantly higher
cumulative college GPA. Therefore, many students appeared to benefit from
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developmental math. This study does not prove causation, and more studies shoud be
conducted in order to further study developmental education in rural populations;
however, it does contribute to the literature in that it provides pertinant information
regarding the importance of developmental math to student achievement. Ultimately,
policymakers should support developmental math courses for those students who need
them. The second policy suggestion is to continue to evaluate initial placement practices.
Therefore, using measures that effectively evaluate students upon initial enrollment is
paramount. Studies illustrate that predictive validity of placement testing alone is low
(Belfield & Crosta, 2012; Scott-Clayton, 2012). Determing consistent cut-score ranges
and using a multiple measure approach could prove useful (Fulton et al., 2014).
Considering that many students are missplaced, developing policies that improve initial
college placement should be considered.
Recommendations
Based on the findings of this study, three recommendations can be made to
educators and policymakers seeking to improve developmental education:
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1.

Developmental education has value. In relation to many studies, including
this one, developmental interventions have merit (Calcagno & Long,
2008; Lesik, 2008; Moss & Yeaton, 2006). Developmental education
should continue to be a high priority to policymakers. According to
Bailey et al. (2013), “the most simplistic way to estimate the effectiveness
of developmental education is to compare the outcomes of students
provided with developmental education services with those who go
directly into college level courses” (p.19). Therefore, similar studies that
analyze these two groups should be conducted.

2.

There is a gap in the literature regarding developmental education in rural
settings. Because rural areas have been vastly understudied, research
studies that evaluate developmental education in these populations should
conducted.

3.

Colleges should examine the components of their placement test policies
in order to accurately place students. According to Scott-Clayton (2012),
the validity of placement testing alone is low. Given the importance of
accurately placing students to college success, policies that promote
effective placement strategies would prove beneficial.
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Recommendations for Further Study
Based on the findings of this study, three recommendations can be made to
researchers for future study:
1.

This research study evaluated one medium-sized community college in the
rural South. Researchers should replicate this study and examine a larger
sample of community colleges located in not only the rural South, but
rural regions specifically.

2.

Researchers should replicate this study and use a smaller bandwidth. This
study used a 30-point bandwidth, 15 points above the cut-score and 15
points below the cut-score. A smaller bandwidth may conclude different
results. According to Moss and Yeaton (2006), students who fell well
below the cut-score benefited more from the developmental intervention.
Likewise, those students who scored well above the cut-score may have
less difficulty with Math 100. The results from null hypothesis two
illustrated that Math 100 grades were not independently distributed across
the groups. The greatest difference occurred with the letter grades of A.
The control group (those who did not receive the developmental
intervention) illustrated observed values that were greater than the
expected values. Those students who scored well above the cut-score may
have scored more As in Math 100. Identifying a smaller bandwidth such
as 10 points, 5 above and 5 below, may provide greater insights into
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comparing these two groups and further assessment of developmental
math effectiveness.
3.

This research study focused on the subject of math. Researchers should
also replicate this study to evaluate developmental courses in the subject
of English and Reading. This could provide useful data about all areas of
developmental education.
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